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A EXPLANATORY POWERS OF THE FRACTIONAL 
ANTEDATING RESPONSE MECHANISM 


By BENBOW F. RITCHIE 
Psychology Department, University of California, Berkeley 


The fractional antedating response mechanism is used by Spence to explain the fact that rats can 
anticipate the consequenees of their responses and can make choices based on these anticipations. 
The present paper examines the logic of this explanation, shows the kinds of assumptions required by 


it, and derives an experimental test of this explanation. 
aq This derivation assumes that fractional eating reactions in black and in white boxes are different 


reactions. While this assumption is not required to explain Kendler’s experiment or Spence’s paradigm, 
it is required to explain the latent learning and reasoning phenomena in many other experiments. 

As a consequence, the negative results of the experiment reported in this paper suggest either that 
the fractional reaction explanation is false, or that it is trivial in the sense that it is appropriate only 
to those latent learning phenomena where the alternative consequences are distinguished by different 


consummatory responses, 


I. INTRODUCTION 


This paper has two purposes. (1) To provide a complete rz explanation of one experiment 
(Kendler, 1946). (2) To test this explanation by another experiment. Until we have 
succeeded in the first purpose, we cannot hope to succeed in the second. Such an exercise 
in argument and experiment may give us a better understanding of the explanatory 
powers of the rg. 

Kendler (1946) trained rats in a simple T maze with food at the end of one arm and 
water at the end of the other. Half of the maze, including the goal box, the maze arm, 
and that side of the starting stem, was painted black; the other half was left unpainted. 

; After preliminary training, in which the animals were allowed to explore the maze (no 
food or water present), the animals were made 21 hours hungry and 21 hours thirsty. 


Cl D6 


~~ Black ——-- x Unpainted — 


Dı 


Fig. 1. Kendler’s maze. SB indicates starting box; D1, D2, ete., doors; 

i C1 and C2, curtains; and GB1 and GB2 goal boxes. 

The training series consisted of four daily trials for 7 days, with food at the end of one 
arm and water at the end of the other. The first run of each day was a free-choice trial. 
On th second trial. the animal was forced to the side opposed to his first choice. The third 
trial was another free choice. and on the fourth trial he was forced to the side opposed to 
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alley. If there was an 


that choice. Thus, on each day each animal had two runs in each 

inequity in the reinforcing value of water and food, it was not enough to produce an alley 

preference. 

The animals were then tested either hungry or thirsty to discover whether they would 
rive. Each animal was tested once on four 


choose the alley appropriate to the single d 
successive days either HTTH or THHT. The results (see Fig. 2) show that the animals 


chose the alley leading to the appropriate incentive. 


Training Testing fo) 


Percenta; 
r 


oL | tp pe 
Di DZ D5 D4 Ti T2 73:°T4 
Days 
Fig. 2. Percentage of animals during training and testing which 
chose the maze arm appropriate on test trials 7'1 and T4. 


Spence believes that the 
explain this fact and has elaborated an 
nts the consequences and how it controls 
portant for two reasons: (1) it illustrates 
. and (2) it exemplifies the explanatory power of the 
fractional antedating response mechanism. 
us begin by considering a hungry rat trained to run & 
food. When the rat is in the goal box, he makes 
od). Such a goal response contains a fractional 


component ro which can occur when no SG (food) is present. When this rg occurs in the 
SG ->RG, and becomes conditioned to traces from cues in 


straight alley to a goal box containing 


goal response (ra) as can occur without the actual presence of t 
1951, p. 272). In this Sense, the 7g antedates the RG to which i 
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and only in this sense, does the 7, ‘represent the SG or the RG’; and in this sense, and 
only in this sense, does the rg ‘anticipate the consequences of traversing the alley’. 

‘The interoceptive stimulus cue (sg) produced by this classical conditioned response will 
itself become conditioned to the instrumental locomotor response and thus become a 
determiner of its excitatory strength’ (Spence, 1951, pp. 272-3). In this way the To 
provides a new kind of stimulus for the initial part of a response sequence. What is new 
about sç is that the characteristics of sg are determined by the characteristics of the SG 
which evokes RG at the end of the sequence. This, then, is the mechanism which represents 
the consequences of running down the alley. 

Now, how does this stimulus influence the response of running down the alley? ‘Presum- 
ably it does this in two ways: (1) the sg acquires habit strength (sgH,) to the instrumental 
locomotor response, and (2) through the intensity of its trace, which presumably increases 
with increased strength of rg as the latter becomes more strongly conditioned, sg deter- 
mines the non-associative factor, K. Recalling that 

sEp=f(K x sHp), 
it will be seen that this mechanism determines the excitatory strength of the instrumental 
response in two ways. That is, it contributes a component to sH, and it determines the 
value of K’ (Spence, 1951, p. 273). 

We turn now to examine how Spence employs this hypothesis in his analysis of the 
Kendler experiment. Since in this case both choice responses were equally reinforced 
during training, Spence assumes ‘that their habit strengths (sH p) were strengthened to the 
same degree during training. How then’, he asks, ‘is the differential response on the 
test trials to be explained?’ (1951, p. 278). 

Spence assumes that: 


the cues at the entrance to the path leading to water through conditioning in the training series come to 
elicit the fractional anticipatory drinking act (ri) and, in turn, the proprioceptive cue (sy) from this act 
becomes conditioned to response of approaching and locomoting in this alley. Similarly, the fractional 
anticipatory eating response (rr) becomes conditioned to the other alley entrance, and the proprioceptive 
cue (sp) from it becomes conditioned to the behaviour of entering this alley. During the test series, when 
only one need is operative, the anticipatory act related to the goal object for which the subject is motivated, 
will, because of the greater strength of the particular drive stimulus (see the principle of stimulus dynam- 
ism) be stronger than the other, and hence will produce the stronger proprioceptive cue. For example, if 
the subject is thirsty, sw will be stronger (more intense) than sp. The intensity of these conditioned 
proprioceptive cues (sw, sr) determines, it will be recalled, the non-associative factor, K, and hence the 
excitatory strengths of the responses of entering and continuing down the paths to which they are con- 
ditioned. The greater intensity or strength of siy when thirsty and not hungry leads to the implication that 
the excitatory potential of the response to the alley leading to water will be stronger than that of the 
response of entering the food alley. In other words, in the test series, the relative excitatory strengths 
of the competing responses will be a function of the relative strengths of the two fractional anticipatory 
goal responses and their proprioceptive cues (factor K). These latter will, in turn, be dependent upon 


which need is present and which is absent (1951, pp. 278-9). 

This explanation is remarkable in several ways. It Tegognizes and deals with both 
aspects of the problem, the description of a ‘representational mechanism, anda descrip- 
tion of how this mechanism controls behaviour. There is nothing in the argument which 
is inconsistent with the behaviourist premises that the elements of behaviour are S’s 
and R’s, and that the only kinds of changes that occur in the structure of behaviour are 
changes in the associative connexions between S’s and R’s. The only assumption which 


Spence has added to the basic conditioning principles is the assertion that the incentive 
1-2 
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motivation, A, is determined by the intensity of s„. Finally, Spence’s argument reveals 
the explanatory power of the r, more forcefully than any other treatment of this concept 
in the literature primarily because the argument is more fully developed than any other 
employing the rg. 

But despite the excellence of Spence’s argument it is not complete. and there are at 
least three points which need to be settled before we have a complete explanation of the 
Kendler experiment. 

(1) What, for example, prevents rẹ from becoming conditioned to the cues in the water 
alley? Clearly Spence’s argument depends upon believing that ry is not as strongly con- 
ditioned to the cues in the water alley as it is to the cues in the food alley. But this argu- 
ment contains no proof that r does not also become conditioned to the water alley. 
Since the rats are trained both hungry and thirsty, and since every response to the cues 
in the water alley is reinforced. it seems that the rps evoked by the compound drive 


stimulus must, from the first trial. become conditioned to the cues in both alleys. The 
trace-conditioned r;,’s, by hypothes 


s; can occur only after the habits reach threshold 
strength. This entails that the conditioned r,,’s based upon 7;,’s evoked by the compound 
drive stimulus must have an irreversible advantage over those conditioned 1,’s based 
upon trace conditioning. For this reason the Spence argument needs some proof that ry 
is more strongly conditioned to the food alley cues. 

(2) Assuming that rp is conditioned solely to the cues in the food alley, another question 
arises. What prevents sp from becoming conditioned to entering the water alley? Clearly 
Spence’s argument depends upon believing that s} is more strongly conditioned to entering 
the food alley, but the argument contains no proof for this belief. Since the rats at the 
choice point look back and forth, many of the responses of entering the water alley will 
be directly preceded by a look down the food alley and the response rp—sp. In this way 
sp must become conditioned to turning away from the food alley and entering the water 
alley. This possibility reveals the need for a proof that s is more strongly conditioned 
to entering the food alley. 

(3) Assuming that Syn 


is conditioned only to entering the food alley, a final questio 
arises. What reason is there to believ 


i "r: 
e that rẹ is more strongly evoked by hunger than My! 
Clearly this point is essential to the 


argument, but in discussing it Spence only says: ‘see 
the principle of stimulus dynamism’. This latter principle simply tells us that responses 
conditioned to hunger will be more vigorous than those conditioned to thirst. But what 
reason is there for believing that fr is more strongly conditioned to hunger than ry! 
Since reinforcement occurs whenever a hungry rat eats, once a chance ry becomes 
conditioned to the hunger stimulus it will never be extinguished, but instead will soon 
reach maximal habit strength. For this reason Spence’s argument needs a proof that 
’p is more strongly conditioned to the hunger stimulus than ryp. 


II. A MORE COMPLETE 1; EXPLANATION 
In this section we shall consider two additional assumptions which will make the fe 
explanation of the Kendler experiment more complete. 
Let us first assume that all fractional reactions are 
the animal is now making Te hee 
implicit in Spence’s 


incompatible with each other. Thus if 


annot also be making ry Such an assumption seems 


argument when he speaks of ‘the interference with rp to food by 
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ri (Spence, 1951. p- 280), though he never makes this assumption an explicit part of 
his argument. 

Next let us assume that an ro is reinforced only if it is simultaneous with an Ry to an So- 
Now with these two assumptions we can provide proof for the three points discussed in 
the preceding section. 

(1) Since 7;,’s are reinforced only when they are simultaneous with an Rg to an Se. 
the 7,,’s evoked by the compound drive state will not become conditioned to the alley 
cues. In fact, the only 7;,’s which can become conditioned to the alley cues are those that 
occur in the goal box in the presence of traces from the alley. Since rp is incompatible 
with both ry, and Rp, the only 7,’s which become conditioned to the water alley are 
ry’s. It follows then that rp cannot become conditioned to the water alley. 

(2) Since only ryp is conditioned to the water alley and since rp is incompatible with 
ryp, When the rat turns from looking down the food alley to looking down the water alley, 
ry is replaced by rp. As a consequence, once the water alley is evoking yp. sj cannot 
immediately precede and accompany responses of entering the water alley. It follows 
that running down the water alley is more strongly conditioned to sp than to sp. 

(3) Since Rp is the only Rg which will reduce the hunger drive and produce reinforce- 
ment, and since rp is the only 7;, compatible with Rp, it follows that the only rẹ which can 
become conditioned to the hunger drive is rp. Therefore, it follows that r is more strongly 
conditioned to the hunger drive than ryp. 

In Appendix A the 7, argument with these two added assumptions is presented in 
detail. Though this logical derivation is largely self-explanatory, a few introductory com- 
ments may prevent some misunderstandings. 

For the sake of simple exposition, I have avoided introducing the complex apparatus 
necessary to elaborate the generalization gradient of stimulus traces. Instead, I have 
simply separated those traces which are active at the time of reinforcement from those 
which are not. A crude distinction like this is all that is required by the argument. Hence 
the strange distinction between ‘supported and unsupported stimulus traces’. It should 
be clear that the same argument can be formulated with the more precise and more 
cumbersome notion of a generalization gradient. 

Secondly, instead of making a special assumption about the reinforcement of 7@’s. 
I have assumed (see CR1) that no R is reinforced unless it is contiguous with an Rg to 
an Sg. Spence (1947) has already made this point in his analysis of the gradient of primary 
reinforcement. 

Thirdly, I have had to make some precise assumptions about the conditions of training 
in order to derive precise conclusions. Thus I assume precise values for the life of a stimulus 
trace (see D2 and D3), precise values for the number of reinforcements required to 
condition an R to an S (see CR3), and precise values for the running speed of Kendler’s 
rats (see EC3 and HC 4). These values are, of course, quite arbitrary; others would 


serve as well. What is important is the form of the argument. not these particular 


assumptions. 
Finally, I have saved Spence’s distinction between the associative and non-associative 


In Demonstration 1 the associative function is demonstrated, and 


functions of the rj. 
the non-associative function is demonstrated. 


in Demonstration 2 
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IV. A TEST OF THIS EXPLANATION 

Granting that the argument in Appendix A is valid, we have in 
which provides our experimental test of this tg 

The only difference between the argument in 
that the experimental conditions BC 
about the experimental conditions. I 
which is not black is painted white). 
are hungry but not thirsty througho 
training the floor in the black sectio 
section is covered with hardw 
floor is present in both the black and w 


Appendix B the argument 
explanation of the Kendler experiment. 
Appendix B and that in Appendix A is 
8-EC10 have been replaced by new assumptions 


; and in the test trials a masonite 
hite sections (£C 10-5). If we now substitute 
wt (eating in the white box) for rand ryp in the Kendler 
nclusion that: when tested with a masonite floor in both 
maze, the rats are now more likely to enter the black alley 
onstrates this conclusion using an argument which is 

argument in Appendix A. In this sense, then, the following 
experiment tests our fa explanation of the Kendler experiment. 


(1) Apparatus, subjects, 
starting stem 
width of the 


training.* The maze was like Kendler’s with one side, 
and all of the goal box, painted black, while the rest of the maze 
alleys, the length of the arms, the size of the goal boxes, 
doors were the Same as in Kendler’s maze. There was only 


of the maze were different, Thus in the white side of the 
($ in, mesh) and the black side was smooth ması 
remaining animals the pairing of alley colour 


including half of the 
was painted white. The 
and the placing of the guillotine 
one difference. The alley floors of the two halves 
maze the floor was covered with hardware cloth 
onite. This was true for half of our animals. For the 
and flooring was reversed (see Fig. 3). 


Masonite 


Hardware cloth 


Fig. 


lengthwise, one half of which wa 


the maze stem was divided 
hardware cloth, 


Thirty vi 3 > N aai 
bandlngin nan ates male ve oe the University of California colony were given preliminary 
7 eat wet Purina mash from bird baths Th hi i i t 
on a 20-hour food deprivation schedule wi fits ae saliis 
a th wat a 
B A Rene n water available in the hi 
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(2) Test trials. The animals were then matched for alley preferences exhibited in the choice trials. 
These two groups were then tested in the maze under one of two conditions shown in Fig. 4A and B. 
The choice in this test was between a white and a black alley, both of which now had the same flooring, 
either masonite or hardware cloth. One group was tested on trials one and four with masonite flooring, 
and on trials two and three with hardware cloth flooring. The matched group was tested on trials one and 
four with hardware cloth and on trials two and three with masonite. 

If in these tests an animal chose an alley entailed by the argument in Appendix B, he was allowed to 
eat for 20 seconds. If he chose the opposite alley, he found an empty food container in his goal box. 
By this device I hoped to provide the degree of secondary reinforcement for ‘wrong’ choices which 
Kendler’s rats received when they chose the water alley while hungry, and the food alley while thirsty. 
The test trials were separated from each other by approximately 5 minutes. 


Fig. 4A, B. The Ritchie—Peirce maze during testing. A: Masonite floors in both white and black 
sides of the maze. B: Hardware cloth floors in both white and black sides of the maze. 


(3) Results of the test trials. In examining the results of these test trials we shall compare 
them with those reported by Kendler. Two questions are primary: (1) What was the nature 
of the alley preference before the test? (2) What was the nature of the alley preference 
in the two test conditions? 

We have already mentioned that in the early pretest training our animals showed a 
preference for the hardware cloth alley. Though this preference weakened with training, 
it was still present at the end of the pretest training. However, since the hardware cloth 
was associated with the white alley for half the animals and with the black for the re- 
mainder, and since in the test the hardware cloth appeared either in both alleys or in 
neither, this preference cannot have biased our test results and so may be ignored. More 
to the point is an examination of the black-white preference during the pretest training. 

On the first test trial half of the animals are required by our hypothesis to choose the 
black alley and half to choose the white alley. It is appropriate, then, to ask how fre- 
quently, in the pretest trials, the black alley was chosen by the first group and how often 
the white alley was chosen by the second group. In Table 1 we see the number and 
percentage of animals in the last eight pretest trials that chose the alley which was then 
made correct on the first test trial. In the last column on the right I have estimated from 
Kendler’s graphical representation of his data the percentage of his animals that chose 
the alley which was later made correct on the first test trial. The total values reveal that 
there was during the last 4 days (eight prechoice trials) of pretest training no preference 
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for the ‘correct’ or for the ‘incorrect’ alley. The values are very close to those estimated 
from the Kendler data. In our experiment there was a slight but insignificant preference 
in both groups for the black alley. This difference, however, was not large enough to 
require a separate analysis of the test results for these two groups. 


s` on free choice 


Table 1. The frequency of ‘appropriate respons 
trials for four successive days before the first test trial 


Responses to side made correct on first test trial 


Total 
r —— ^ Kendler*, 
Days j y % o, 
l 1 lè 29 42 
2 1 1 31 56 
3 Is 1: £ 32 60 
4 15 50 14 47 29 48 
Total 67 56 54 45 121 Sid 
* Estimated from graph in Kendler’s paper (1946). 
Table 2. Frequency of correct test responses in 
Kendler (1946) and in Ritchie-Peirce 
Correct responses in four successive t st trials 
Thirsty Hardware cloth Hungry Masonite Total _ Total 
(Kendler) (Ritchie-Peiree) — (Kendler) (Ritchie—Peiree)  (Kendler) (Ritehie-1 eiree) 
n peen e Bit m ee 
Trials N o, x VA o \ o; y GA N 
1 12 92 8 53 7l 4 26 17 55 12 
2 7 100 7 46 62 3 20 15 75 10 
3 7 100 8 53 85 s 53 Is 90 16 
4 13 100 3 20 71 1 6 is 90 4 
Total 39 98 26 43 29 73 16 26 68 85 42 


i t z . r Fis Me ) 
Let us now compare the test results in our experiment with those in Kendler’s. Table 2 
nts on four successive 


a significant 
how this 


presents the frequence of correct test responses in the two experime 
trials. It is apparent in this table that while Kendler’s animals showed 
preference for the correct alley on all four test trials, our animals failed to s 
preference on any of the four trials. In fact, if we consider the frequency (35%) for all 
four trials, our animals showed a slight but insignificant aversion for the ‘correct’ alley. 

Finally, in Fig. 5, the results from these two experiments are graphically represented. 
In this figure we have plotted the frequency, in percentage, of the choices to the side 
called ‘correct’ on test trials one and four. These frequencies are plotted for the prechoice 
trials on the 4 days before the test. and then for the following four test trials. Between 
Kendler’s results and ours there is a close similarity during the pretest trials. But during 
the test trials this similarity disappears. 

Can the failure of our animals to respond ‘correctly’ be explained by the possibility 
either that they did not notice the flooring cues during training, or that they did not 
notice the change in these cues during the test? We have already mentioned that our 
animals began the pretest trials with a preference for the alleys with hardware cloth 
flooring. In this sense, they noticed the flooring cues from the outset of training. The fact 
that they noticed the change in flooring cues is evident in Fig. 6. where we have plotted 
the median hesitation times at the choice point for the prechoice trials on the four days 
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before the test and on the first two test trials. Furthermore, as Table 3 makes clear, 
there is no increase in correctness when the hesitation time increases. If anything is 
true, it is the rats who hesitate the most that make the most errors. 


100 12 Training Testing 
Training Testing o 3 a, 
5 ọ i Ži se 
3 80 = s 
3 F \ f al F © 
5 \ 1 58 4 
a | S 
3 60 AQ, s E 
DEAN l a6 4 
=] 7 © i E a 
2 
z 40 -% | 3 LS 
3 i T 
g —— Ritchie-Peirce El `--o- ~~ 
5 2f- (N=30) = 
= --— Kendler (N-20) a8 7 
oUt 1 es | i L 1 0 a J ae 
Di D2 D3 D4 Ti T2 T3 T4 Di D2 D3 D4 T) T? 
Days Days 
Fig. 5 Fig. 6 


Fig. 5. Choices in the Kendler and in the Ritchie-Peirce experiments. Percentage of animals during training 
and testing which chose the maze arm appropriate on test trials 7'1 and T4. 


Fig. 6. Running time in seconds during training and during the first two test trials. 


Table 3. Frequency of correct responses for groups with 
different latencies in the test 
Correct responses 

in first test 


Groups N % 

S's with latencies less than in training. N =8 4 50 
S's with latencies the same as in training. N 2 66 
6 31 


1, 
2 
3. S's with latencies greater than in training. 
V. CONCLUSIONS 
The great weakness in the 1%; hypothesis, according to Deutsch’s (1956) searching 
y-evoked ro will change when the character 


analysis, is that there is no proof that the alle 

of the reinforcement in the goal box is changed. As long as reinforcement follows. 
Deutsch argues, the s/ for the alley-conditioned rę must increase. Our new postulate 
P2, which asserts that all fractional reactions are incompatible, repairs this weakness. 
a former food box, his conditioned p must stop and be 


Thus when an animal enters 
before the animal is reinforced by Sy >R- 
counter-conditioning will replace rp in the alley by ryp- 


and argues that even with this change 


replaced by ry This entails that when water 
replaces food in the goal box, 


Deutsch considers such a change in assumption 
the rg hypothesis will not explain the Kendler experiment unless we also assume that the 


rat is stimulated by sp only after he has turned to look down the food alley. But, says 
Deutsch, ‘why should the animal choose to expose itself to one set of stimuli rather than 
the other? Looking right or looking left will exclude one set of stimuli. However, both 
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sets of stimuli will tend, owing to previous learning, to evoke a response, though one 
more strongly than the other. If the choice is random, the animal will expose itself to 
either set of stimuli indifferently. Once one set of stimuli is made to appear in such a way 
that the other set will concomitantly disappear, the animal’s behaviour will be determined 
by it. Thus, if the animal looks at the weaker set, it does not help to say that the other 
set would be stronger if the animal looked at it, for it is the set which is impinging which 
is at that moment stronger’ (p. 398). 

This is a shrewd objection, but it must be recognized that it is directed not towards 
the rg hypothesis but towards the S-R analysis of choice behaviour. Without an answer 
to this objection we cannot understand how an animal can perform properly in any 
discrimination where the animal is required to turn away from the cue which has less 
relative excitatory strength. If we accept Deutsch’s argument, we would never expect 
the animals to give up their positive habits, and our only evidence of discrimination 
would be found in the response latencies to the positive and negative cues in the preferred 
position. Thus the question which Deutsch raises asks us to provide an explanation of VIE 
behaviour, and this is not easy. P 

What comes to mind first is, of course, Hull’s notion of behavioural oscillation, but it 
is clear that we need further principles to explain why sOp is greater to the cue which has 
less excitatory strength. Then there is the further problem of explaining why this tendency 
to look away from the negative cue persists as the cue’s absolute excitatory strength 
(generalized from the positive cue) increases. The germ of the problem lies in the necessity 
of basing the oscillation tendency on the absolute and not on the relative excitatory 
strength of the negative cue, while recognizing that the absolute excitatory strength of 
the negative cue is constantly increasing. The problem is as important as it is complex, 
but it is not a problem peculiar to the rg mediation hypothesis. We can turn then to an 
examination of the explanatory powers of the fg. 

The evidence from our experiment shows that one or more of the premises in the 
argument must be false. The most suspect of all our premises is, of course, the assumption 
that eating in a black box is a different response from eating in a white box. If rp, and 
Tw. are not different and therefore not incompatible, the argument in Appendix B is 
fallacious and our experiment does not test the rg hypothesis. When we think of these 
fractional reactions as responses rather than as neural reactions (as in Hebb’s analysis), 
it is hard to imagine how they can differ. This is what makes this premise suspect. But 
there are important theoretical reasons for retaining this premise if we can. 

These reasons become apparent when we apply an rg analysis to the phenomena of the 
sensory conditioning and reasoning experiments. In these experiments animals appear 
to learn that stimulus B follows stimulus A and that stimulus D follows stimulus O, 
though they show no overt response to B which is different from the responses made to D. 
The explanatory power of the rg would be extended considerably if we could believe that 
to such stimuli as D and B the animal makes different reactions, fractions of which become 
attached to stimuli which precede them. Then, Brogden’s (1939) sensory conditioning 

experiments could be regarded simply as instances of mediated generalization. Such an 
explanation is, as Bugelski (1956) points out, ‘still a moot question although there is 
every logical ground to assume some mediating process, perhaps of the type of Hebb’s 
phase-sequence variety. It is not necessary that the mediation occur on an overt, ob- 
servable. response level. A neural mediation is logically sufficient. Unless we accept 
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some kind of mediating mechanism, we shall be unable to account for the most interesti 
ae wall as the most human behavior’ (p. 153). i 
lhe same kind of theoretical reasons for retaining this premise arise when we try to 
account for the evidence of reasoning in animals. In Hull’s (1935) analysis of the three 
ree problem, the response of stepping on to a platform to drink is taken as equivalent 
he EE E of stepping off this platform to eat. Hull further assumes that drinking 
le rc wes is a different response from drinking on another platform, and that the 
disti al reactions of these different responses produce different sq’s. All that appears to 
8 inguish different fractional reactions are the stimuli which evoke them at their point 
of origin. The same idea is implicit in an 7g analysis of Seward’s (1949) experiment 
which demonstrated that rats can latently learn location of empty black and white goal 


boxes, 
For these reasons, it is important to ret 


} ; $ i i : 
rejected. Without this premise there is no way that an 7g 
e learning which occurs when the consequences of instrumental responses di 


ain this premise until the facts require that it 
hypothesis can account for 
ffer only 


m their stimulus characteristics. 

There are, then, two immediate problems facing the 7¢ hypothesis. First, we must seek 
evidence for this ‘perceptual learning’ premise. Secondly, assuming that the evidence 
Supports the premise, we must consider how best to alter the mediation postulates to 
account for the evidence of our present experiment. To illustrate what I mean, let me 
Suggest a change in postulate P4, which in Appendix A asserts that the K-value of a 
Stimulus is determined by the intensity of sg. PA’: The greater the similarity between the 


To evoked by internal stimuli and the ta evoked by the alley, the greater the K-value of S. 
ables us to account for both our results and Kendler’s. 


This one change in the postulates en z 
In the Kendler experiment, the rg evoked by the hunger drive is more like the Ta's 


evoked by the food alley than like the rgs evoked by the water alley. As a consequence, 
the food alley and when thirsty, the water alley. In our 


When hungry the animals chose 
experiment, on the other hand, the 7% evoked by the hunger drive is no more like the 7; 
evoked by the black path than like the rg evoked by the white path. As a consequence 
our animals show no change in preference when the conditions of testing are changed. 
As this paper has proceeded, we have altered Spence’s ta hypothesis more and more 
Until now the idea is very close to Seward’s (1956) recent conceptions. We have changed it 
by introducing the following new premises: (1) that all fractional reactions are incom- 
batible: (2) that fractional reactions are reinforced only when contiguous with an Rg 
to an Sq: (3) that reactions to different stimulus patterns have different fractional Te- 
actions; and (4) that the incentive motivation is determined by the similarity between 


the drive-evoked rgs and the externally evoked rgs. Such a neo-Spencian ta hypothesis 
hypothesis will not. 


Will account for the facts, while the classic Spencian sis W i 
hypothesis with the classic Tolman 


Let m ring this neo-Spencian 
he each omp For Tolman the problem has two parts: (1) the 
d (2) when put at the 


Mferpretation of purposive behaviour. 
i pma] in traversing the maze alley learns what leads to what; an 

oiee point, the animal chooses that alley which leads to what he now wants. 
his neo-Spencian rg hypothesis shows one sense in which the animal may learn what 
has characteristics which 


ads to what. That is to say, the 7@-Sa at the alley entrance 
are uniquely determined by what the animal in the past has found in the goal box. 


Secondly, the new postulate p4' shows one sense in which the animal chooses the alley 
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which leads to what he wants. That is to say, the alley which evokes an rọ which is more 
like his internally evoked rọ is the alley with the greater incentive motivation, 

What difference, if any, is there, then, between the classic Tolman hypothesis and our 
neo-Spencian hypothesis? Pragmatically considered, the two cannot be distinguished. 
But in another sense there is a difference between the two theories. Spence and Hull 
began with a premise that the elements of behaviour are S’s and R’s and that the only 
kinds of changes which occur in the structure of behaviour are changes in the associative 
connexions between S’s and R’s. Given this methodological premise, their task was to devise 
a mechanism to account for purposive behaviour within the restrictions of this premise. 

Tolman, on the other hand, has from the very first been sceptical of this premise, largely 
because of the vagueness in the original conceptions of S and R reinforcement. Thus. 
instead of constructing from these elements a mechanism to account for purposive 
behaviour, Tolman has directed his attention to evaluating the failures of the S-F reinforce- 
ment hypothesis, searching among the ruins for a key to the proper solution to the problem. 
As yet, no such key has been found. 

Meanwhile, the S-R theorists, largely in reply to the experimental criticisms of Tolman 
and other cognitive theorists, have modified their conceptions of S and R and reinforce- 
ment to an extent where we now discover in the neo-Spencian hypothesis an association- 
istic analysis of purposive behaviour in which reinforcement is largely secondary, the 
crucial R’s are fractional reactions possibly wholly neural, and the crucial S’s are the 
sensory consequences of such reactions! All that is left of the original programme is the 
belief that the required principles of association can be isolated and studied in simple 
conditioning experiments where S’s and R’s and reinforcements are palpable and definite. 
Given these experimentally grounded principles and a set of postulates about fractional 
reactions, we can, as we have seen, devise a testable explanation of purposive behaviour. 
This, I think, is the key for which cognitive theorists have been searching. , 

If this is true, this marks the end of the controversy between the S-P and cognitive 


theories. To the S-R theorists goes the credit for having seen how purposive behaviour 
could be explained in an associationistic analys 


: s. To the cognitive theorists goes the 
credit for exposing the weaknesses in the earlier S-R reinforcement conceptions, and for 
Suggesting, primarily through their experiments, what kinds of changes were required 
in these fundamental conceptions. 

Let me close by emphasizing that when I say that this controversy is ended, I do not 
mean that all the theoretical differences which have divided these two groups of psy- 
chologists are now resolved. Nor do I mean that we now have a final analysis of pur- 
posive behaviour. All I mean is that on this one issue of the difference between an 
“expectancy” interpretation and an ‘rẹ’ interpretation of purposive behaviour, there 
can no longer be any basic difference. What must now be done is to devise a more precise 


mediational analysis of such behaviour, and here I foresee future controversies even more 
exciting than the old one. 


VI. APPENDIX A 


Definitions 
Di. A stimulus trace is supported during interval 7 (following the termination of S,) if and only if the 
. * . ri e ’ 
stimuli during J are physically like S,- 
D2. A supported stimulus trace remains aefire for at least 2-0 sec. 
D3. An unsupported stimulus trace decays in 0-5 sec. and becomes inactive. 


ij 


a 


GT), 
GT 2, 
GT 3, 


OT 4, 
GTS. 


Fii 
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1 ae Rg for a hungry rat is Rr, eating food, and the only Rg for a thirsty rat is Bis drinking 
The only g's for hungry and thirsty rats are Rp and Ry. 

A fractional reaction is terminal if and only if it is part of an Rg to an Sg. 

An X is conditioned to an S if and only if S acts to evoke R whenever S or its trace is active. 

The greater the A-value of an S, the greater is the likelihood of S acting to evoke whatever 


reactions are conditioned to it. 
Postulates 


Each X, to S, has one and only one fractional component, r,. 

No two fractional reactions are compatible. 

Each fractional reaction, r,, produces its own stimulus pattern, sy. 

The greater the intensity of an sg simultaneous with an S, the greater is the A-value of the S. 


Conditioning rules 
A reaction is reinforced to an S if and only if S or its trace is active when X occurs, and R is 
contiguous with an Re to an Sg. 
When two or more stimuli act to evoke a common reaction, the resulting reaction is more 
probable and more vigorous than when they act to evoke incompatible reactions. 
After an S-R pair is reinforced six times, the R is conditioned to the S. 


General theorems 
When an 2g to Sg occurs, the only contiguous fractional reaction is rg, the fractional component 
of Rg. (P1, P2.) 
When an Rg to Sg occurs, the only contiguous rG is the terminal rg. (D6, G7'1.) 
A fractional rg is reinforced if and only if it is a terminal rç. (CR1, G72.) 
The reaction rp but not ri is conditioned to the hunger stimulus. (D4, GT3.) 
resulting reaction will be more probable 


When two or more stimuli act to evoke a common 7G, the 
's. (P2, CR2). 


and more vigorous than when they act to evoke different rg 
Experimental conditions 

All SB traces are supported while running from SB to the black goal box. 

No SB traces are supported while running from SB to the unpainted goal box. 
All rats reach a goal box within 2-0 sec. after leaving the choice point. 

No rat reaches a goal box within 0-5 see. after leaving the choice point. 

Each alley response ends as Re, the goal response, begins. 


All alley responses are compatible with Re. ; E ; 
Before the test the rats are given more than twenty-four training trials. ; 

Only the black goal box contains food, and only the unpainted goal box contains water. 
During the training the rats are both hungry and thirsty. 


During the test the rats are hungry but not thirsty. 


The argument in theorem form 
All SB traces i > black goal box are active. (D2, EC1, EC3.) 
SB traces in the black g (ee ot, cra, Aii] 


No SB traces in the unpainted goal box are act z 
i in the unpainted goal box. (D5, D6, ECS.) 
active SB trace. (7'2, T3.) 

tive SB trace. (T1. 73y) [Note: Wherever a theorem 
y comparable theorem about the S-R relations 


Terminal ryy’s occur only 
No terminal rir is accompanied by an 
Each terminal rp is accompanied by an ac 
is given a b subscript, this refers to an e: 
in the opposite side of the maze.] ne: 
SB is not active whenever rw is eg (G73, T4.) 
No SB-ry- pairs are reinforced. (CRI, T6. 
Each reinforced ry is accompanied by an active SB trace. (G73, 
Some S#-rp pairs are reinforced. (C1, T8.) 
-rp pairs are reintc - s a 
After twelve trial rp but not rir is conditioned to SB (CR3, T7, T9.) 
PB is preceded and accompanied by sz but not by sy. (D7, P3. T10.) 


After twelve trials each R 


xactl 
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712. Each RB is reinforced during training. (D5, BC5, EC6, EC9.) 
T13. After twenty-four trials RB but not RU is conditioned to sp. (CRI, CR3, Tag. T I2} 
714. In the test SB and hunger act to evoke rp but not my, and SU acts to evoke riy but not rr- 
(D7, GT 4, EC7, EC 10, T 10,1.) 
T15. In the test the vigour of rg is greater when a rat is stimulated by SB than when stimulated by 
SU. (GT5, T 14.) 
Demonstration 1 
To prove: The rats in the test are more likely to make RB than RU. 
1. In the test more stimuli act to evoke rp than ny. (7'14.) 
2. RB but not RU is conditioned to sp. (EC17, T13.) 
3. The stimuli in the maze act to evoke RB but not RU. (D7, CR2.) 
Therefore: etc. 


Demonstration 2 


To prove: The rats in the test are more likely to make RB than RU. 


1. Inthe test the intensity of sg simultaneous with SB is greater than the intensity of sg simul- 
taneous with SU. (P3, T15.) 


2, The K-value of SB is greater than the K-value of SU. (P4-) 


3. The stimuli in the maze act to evoke RB but not RU. (D8.) 
Therefore: etc. 


VII. APPENDIX B 
Definitions. (The same as in Appendix A.) 
Postulates. (The same.) 
Conditioning rules. (The same.) 
General theorems. (The same.) 
Experimental conditions 
EC\-EC7. (The same.) 
EC8-5. Food is present in both goal boxes during training. i 
EC9-5. During training SM (masonite flooring) is present in the black section of the maze, and SH 
(hardware cloth flooring) in the white section of the maze. 
EC10:5. During the test SM is present in all sections of the maze. 


EC11. During training and test the animals are hungry but not thirsty. 

The argument in theorem form 
T 1-T 13. (The same, given the appropriate substitutions of SW¢ for SU, and rpb for rr, and rpwt for rw-) 
710-5. After twelve trials rrb but not rpwt is conditioned to SM. (CR1, CR3, GT 1, EC9, T3.) 
713-5. After twenty-four trials RB but not Rut is conditioned to SM. (CR1, CR3, EC, T12.) 
T 14:5. 


In the test SB and SM act to evoke rrb but not rrwt, and SWt acts to evoke rrwt but not rrb. 
(D7, EC 10, T10, T 10-5.) 


115-5. In the test the vigour of rg is greater when the rat is stimulated by SB than when stimulated 
by SWt. (G75, T 16.) 
Demonstration 1 
To prove: The rats in the test are more likely to make RB than RWt. 
1. In the test more stimuli act to evoke rrb than rr Wt. (T 14-5.) 
2. RB but not RWt is conditioned to srb and to SM. (£C7, EC 10-5, T13, T'13-5.) 
3. The stimuli in the maze act to evoke RB but not RWt. (D7, CR2.) 


Demonstration 2 
To prove: The rats in the test are more likely to make RB than RWt. 


1. In the test the intensity of sc simultaneous with SB is greater than the intensity of s, simultaneous 
with SWt. (P3, 115-5.) 
2. The K-value of SB is greater than the K-value of SWt. (P4.) 


3. The stimuli in the maze act to evoke RB but not RWt. (D8.) 
Therefore: etc. 


= 
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QUANTITATIVE JUDGEMENT IN SOCIAL PERCEPTION* 


By H. TAJFEL 
University of Oxford Delegacy for Social Administration 


ical magnitudes and in their value 


Stimuli which form a series may differ from each other in their phy: 
to the subject; they may also be classified according to various attributes. A theoretical schema is 
presented which is based on some assumptions about the effects of the interaction of these three 
variables upon absolute judgements pertaining to scries of stimuli. These assumptions allow for 
predictions of shifts of judgement in a number of series in which these variables are found in various 
combinations. Many of these combinations are representative of conditions under which judgements 
so made to apply some predictions following from the 


in social situations are made. An attempt i 
schema to judgements involving not only physical but also abstract continua. 


I. PHYSICAL ENVIRONMENT IN SOCIAL PERCEPTION 


The main concern of the study of social perception is with the ways in which people 
perceive, judge, and interpret the social objects and events which together amount to 
what is called their ‘social environment’. There is also, however, a great number of 
investigations in this field which could be grouped together as being concerned with the 
effects of social environment on the perception, judgement, and interpretation of tho 
physical environment. Anthropologists have often been concerned with differences 
between cultures in the nature and amount of sensory information required to infer the 
existence of a physical phenomenon; for example, see Hallowell’s (1951) account, in 
which the belief in the physical presence of a supernatural being is based predominantly 
on the interpretation of a sequence of auditory cues. Similarly, visual symbols used for 
purposes of representation or communication from the artist to his public have varied 
considerably from one historical period to another; for example, see Wittkower (1955). 
It is very possible that the psychological explanation of these differences (which could 
by no means be self-sufficient) is to be sought in the fact that social consensus provides an 
important and repeatedly validated part of the information which an individual receives 
about his environment. There is quite a gap between these phenomena, which involve 
some of the most basic aspects of a culture, and the modest perceptual departures from 
the objectively measurable physical properties of stimuli which psychologists have been 
investigating in their laboratories. However, some similarities can also be found. 

These laboratory studies sought to determine the effects of social standards, pressures, 
and valuations on the perception or judgement of some selected physical properties of the 
environment. Many of them were concerned with shifts in the perception or judgement 
of, for example. size, weight, or colour, which followed in their direction the pull exercised 
by the various social factors. Verbal labels have been shown to exercise an influence of 
that nature: Baker & Mackintosh (1955) recently reported that labelling of meaningless 
shapes of identical shade with names of colours influenced the way in which the colour 
of these shapes was perceived at a later stage when they were presented again without the 
verbal labels. Linguistic labels have been shown to be effective in a variety of other 

* Based on papers read at the Annual Conference of the British Psychological Society in St Andrews, March 


1957. and at the XVth International Congress of Psychology in Brussels, August 197 
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Situations. Their ‘social’ is i 
ng a alc palin age omens Ene 
judgement, perception, reproduction, or inten ea E ane ae pao i a 
3 l ‘ : pretation of the physical environment. 
Itis rather in the fact that in these instances past experience is crystallized in, and trans- 
mitted through, the social medium of language. i l 
Similar shifts have been observed in the investigations concerned with the effects of 
group standards on judgements of magnitudes of stimuli. Tresselt (1948) found dis- 
crepancies between groups of weight-lifters and watch-makers in the initial judgements of 
heaviness of a series of weights. Here again, as Tresselt points out, there is nothing 
specifically ‘social’ in the processes responsible for the shifts, apart from the fact that 


the differences in the past experience of the contrasted groups of subjects were determined 
by membership of different professional groups. In the same way, a statement that a 


car is ‘big’ or ‘small’ may have very different meanings, according to the side of the 


Atlantic on which it is made. Assessment (which can be quantified) of the nature of the 
a basis from which these shifts in judgements 


Past experience with the stimuli provides 
ence has been gained in a social 


can be predicted. independently of whether this experi 


Context, 

The same is true of shifts in judgements of magnitude induced by group pressures 
Which are active at the time when the judgements are made. Experiments by Asch (1951) 
and by Bovard (1951) can serve as examples here. Judgements of physical magnitudes 
made by members of groups have been shown, in these experiments, to shift, sometimes 
quite drastically, in the direction of the group con As in the previous examples, 


these phenomena can be referred for explanation ‘ations of a general nature 
about the learning and motivational processes active in the group con- 


situation. Thus, g 

Sensus is generally effective in inducing shifts because it is one of the sources, consistently 
reliable in normal circumstances, of information about the environment. The effectiveness 
of the pressures may vary from individual to individual, as in Asch’s (1951) experiments, 
or from group to group, as in the results reported by Bovard (1951). These individual 
and group differences reflect differences in the degree of conformity which may depend in 
turn on the nature and extent of the emotional involvement of the individual with the 
group of which he isa member. It is quite possible these experiments represent a modest 
and very simplified version of the processes involved in the eu 


Itural and historical 
differences mentioned earlier. . 

All these examples of the influences exercised by the social environment on the judge- 
ment and perception of the physical environment share two characteristics: independently 
Of their social character, they can be discussed in terms of general judgemental or per- 
°eptual processes; and they can all be conceived as ‘unidirectional’ shifts in judgement 
°r perception. As was pointed out earlier, the direction of the discrepancies between the 
Physical and the perceived or judged properties of the stimuli is determined in all these 
Cases by the direction in which the socially derived standards, pressures, or labels work. 

here exists, however, another group of findings in which the shifts induced by factors of a 
Social nature cannot be called ‘unidirectional’ in the same sense, and have not as yet 
een satisfactorily explained in a way which relates them toa wider theoretical background. 


sensus. 
to consider 
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II. JUDGEMENTAL SHIFTS WITHIN SERIES 

Shifts in judgements of physical magnitudes reported in this second group of findings 
can be characterized as intraserial, in contrast to those discussed so far; they consist of 
changes in the judged relationships between the magnitudes of stimuli within a series. 
One example of such intraserial shifts is to be found in the accentuation of perceived 
or judged differences between the stimuli of a series where value changes concurrently 
with the physical magnitude which the subjects are requested to judge, as in the case of 
series of coins; another, in the fact that prejudiced individuals tend to accentuate the 
differences in some physical characteristics between people who are members of the 
group against which they are prejudiced, and those who are not (Secord, Bevan & Katz, 
1956). 

The accentuation of perceived differences between the stimuli of a series probably 
accounts for a number of phenomena in the field of perceptual over-estimation (cf. Tajfel, 
1957, for a more detailed discussion). It is important to note that in most experiments 
on over-estimation, and in those concerned with the effects of prejudice on judgements 
of physical characteristics, data were collected by presenting the stimuli individually. 
This has been done either by asking the subjects to assign quantitative verbal labels to 
the stimuli presented one by one, or by asking them to match a variable standard to 
each stimulus in turn. There are good reasons for maintaining that these methods are 
adequate for investigating a number of genuine perceptual phenomena. As Bruner (1957) 
has recently argued, it is very possible that most perceptual activities ‘depend upon the 
construction of an adequate system of categories against which stimulus inputs can be 
matched’ (p. 127). He continues as follows: 


There is probably one condition where perceptual acts are relatively free from such influences, and that 
is in the task of discriminating simultaneously presented stimuli as alike or different.. . . Ask the person 
to deal with one stimulus at a time, to array it in terms of some magnitude scale, and immediately one 
is back in the familiar territory of inferential categorizing. Prentice, in his able defense of formalism in 
the study of perception, seems to assume that there is a special status attached to perceptual research 
that limits the set of the observer to simple binary decisions of ‘like’ and ‘different’ or ‘present’ and 
‘absent’, and to research that also provides the subject with optimal stimulus conditions, and Graham 
has recently expressed the credo that no perceptual laws will be proper or pure laws unless we reduce 
perceptual experimentation to the kinds of operations used in the method of constant stimuli... . (But) 
the point must be made that many of the most interesting phenomena in sensory perception are precisely 
those that have been uncovered by departing from the rigid purism of the method of constants (pp. 127-8)- 


The main assumption discussed in the paper referred to above (Tajfel, 1957) was that 
in a series of stimuli ‘where value changes concurrently with the dimension subjected to 
investigation, the differences between the stimuli of the series will be perceived as large? 
than the objectively equivalent differences between the stimuli of a neutral series, where 
no such association exists between value and magnitude’ (p. 193). One of the supporting 
arguments for this assumption was found in the existing evidence that, in a series of 
quantitative judgements pertaining to a series of stimuli, judgements of any one individual 
stimulus are affected by all other stimuli of the series. The initially rather vague concept 
of the frame of reference has recently acquired a precise meaning in the field of judgement- 
We are now able to predict how the response scale will shift as a function of changes in 
the range and frequency of presentation of the various stimuli of the series, of their 
magnitudes, of the segment of the series at which anchoring is introduced, and of thè 


—_— 


H. TAJFEL 19 


extent to which the stimuli may or may not be perceived as be ging to the seri i 

is being judged. Judgements of size obtained in the marine en ee os p 
which the subjects had to deal continuously with series of stimuli, cannot be understood 
through an exclusive consideration of the relationship between a response and an in- 
dividual stimulus to which it relates. They must be seen in the light of the background 
relationships between the stimulus being judged and all other stimuli of the series to 


which it belongs. 

There is a good deal of evidence (summarized in Tajfel, 1957) to support the view that 
this serial nature of the situation in the over-estimation experiments, coupled with the 
intervention of the variable of value, resulted in the accentuation of perceived differences 
between the stimuli. This accentuation is best understood as an improvement in the 
acuity of discrimination between the stimuli of the series. The fact that what is here called 

nation resulted also in a discrepancy between the actual and 
f the stimuli (i.e. over-estimation) need not be considered as 
‘discrimination’, as applied to judgements of series 
t least four different criteria for assuming 
lace: increased number of recognizable 
taining to the individual 


an improvement in discrimi 
the perceived magnitudes o. 
a contradiction in terms. The term 
of stimuli, is not free of ambiguities. There are a 
that an improvement in discrimination has taken p 
steps in the series; decrease in the variability of judgements per 
stimuli; closer correspondence of judgements with the physical values; and increased 
Perceived distance, as measured by the distances between the mean assignments of values 
to the stimuli, between the elements of the series. This last criterion is not necessarily 
the worst. As Stevens (1957) writes, the ‘. . . philosophy of indirect measurement asserts 
that all we can know about magnitude is what confusion tells us. Variability becomes 
the measure of things, and the mean is meaningless’ (p. 154). But the mean can be 
Meaningful in two ways at least: it may tell us how close is the correspondence between 
the quantitative judgement and the actual magnitude of the stimulus; and it may also 
tell us what happens to the perceived, as compared with the actual, relationships between 


the elements of a series. An improvement in discrimination may consist simultaneously 
in a closer correspondence between d values of the stimuli, and 


the actual and perceive 
in increased distances between the values assigned to the neighbouring stimuli; but it 
may also be conceived in terms of increased distances be 


tween these values, leading to 
a departure from the correspondence with the actual values, 


and reflecting the fact that 
the stimuli of the series are perceived as more different from each other than they really 
are, 


This is what seems to happens und 
Which display concomitant changes in 


er conditions of judgement outlined above, in series 
the value of the stimuli to the subject and in the 
Physical magnitudes of the stimuli (see Tajfel, 1957, for an argument attempting to 
account for this phenomenon). Series of coins, which have somehow taken an undue 
Prominence in all this field of research, provide one example. Another instance-may be 
found, as mentioned earlier, in the perception by P rejudiced individuale ofsome physical 
features of objects of their prej in, the intraserial relationships, in other 


udice. Here again, 

pois the perceived or judged differences between 
ore, 

The experiment by Secord et 

ee They reported that a gr 

Skin colour (and in some other ph 


the elements of a series, come to the 


erve as a starting-point for further dis- 

d subjects accentuated the differences in 

een negroes and whites more than 
2-2 


al. (1956) can s 
oup of prejudice 
ysical features) betw 
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a group of non-prejudiced subjects. The situation can be described in the following manner: 
the physical characteristic, the skin colour, is a dimension which varies continuously from 
light to dark. On this continuous variation a classification is superimposed : the distinction 
between whites and negroes. Skin colour is one of the determinants of this classification : 
in other words. there is a fairly consistent relationship between the discontinuous classi- 
fication and the continuous physical dimension. So far, the situation is identical for the 
prejudiced and the non-prejudiced subjects. The difference between the two groups of 
subjects can be defined only in terms of the emotional, or if one prefers the term, value 
relevance of the classification to the subjects. It can be said that the negroes and whites 
are more different from each other for the prejudiced than for the non-prejudiced in- 
dividuals. The continuous dimension of skin colour is broken by the discontinuous 
classification which, in the case of prejudiced subjects. is more sharply accentuated. As 
in the case of studies on coins, the object of judgement is perceived for what it is, in this 
instance negro or white. before judgements of skin colour are made. Prediction can be 
made to the effect that judgements on any dimensions which are in some way relevant 
to a value classification by providing cues to it (and thus acquire value in themselves) 
will show a shift in opposite directions for stimuli falling into the distinct classes. The 
situation is not, in principle, different from that encountered in a series of coins. Instead 
of dealing with individual stimuli which differ concurrently in a physical attribute and 
in the attribute of value. we have here groups of stimuli which differ in precisely the same 
manner. 


Il]. SraTEMENT OF PREDICTIONS 

A value differential. a classification, and a physical dimension enter into a specific 
relationship in the example just discussed. This particular combination of attributes is, 
of course, only one of many possible combinations. Before proceeding to a more detailed 
discussion of these, the predictions concerning the judged relationships between the 
elements of the various series which result from the combination of attributes should be 
stated more formally. 

(1) When a variation in value is correlated in a series of stimuli with a variation in a 


physical dimension, the judged differences in this physical dimension between the 
elements of the series will be larger than in a ¢ 


ies which is identical with regard to the 
physical magnitudes of the stimuli, and in which the stimuli do not possess the attribute 
of value. 

(2) When differences in value exist in a series of stimuli, but are in no way correlated 
with the variation in a physical dimension, these differences in value will have no effect 
on the judged relationships between the physical magnitudes of the stimuli of the series- 

(3) When a classification in terms of an attribute other than the physical dimension 
which is being judged is superimposed on a series of stimuli in such a way that one part 
of the physical series tends to fall consistently into one class, and the other into the other 
class, judgements of physical magnitudes of the stimuli falling into the distinct classes 
will show a shift in the directions determined by the class membership of the stimuli, 
when compared with judgements of a series identical with respect to this physical di- 
mension, on which such a el 


ification is not superimposed. 
(4) When a classification in terms of an attribute other than the physical dimension 
which is being judged is superimposed on a series of stimuli, and the changes in the 
ges 


fa 
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physical magnitudes of the stimuli bear no consistent relationship to the assignment of 
the stimuli to the distinct classes, this classification will have no effect eit pa adrei 
relationships in the physical dimension between the stimuli of the series. wae 
(5) When a classification in terms of an attribute other than the physical dimension 
which is being judged is superimposed on a series of stimuli in such a way that one part 
of the physical series tends to fall consistently into one class, and the other into the other 
class, and this classification is of inherent value or of emotional relevance to the subject 
Judgements of physical magnitudes of the stimuli falling into the distinct classes wil 
show a shift in directions determined by the class membership of the stimuli when compared 
with judgements of a series identical with respect to this physical dimension, on which 
such a classification is not superimposed; this shift will be more pronounced than the 


shift referred to in (3) above. 


(6) When a classification in terms of an attribute other than the physical dimension 


Which is being judged is superimposed on a series of stimuli, this classification being of 
inherent value or of emotional relevance to the subject, and the changes in the physical 
dimension bear no consistent relationship to the assignment of the stimuli to the distinct 
classes, this classification will have no effect on the judged relationships in the physical 
dimension between the stimuli falling into the distinct classes. (One exception to this 


Statement will be discussed later.) 


IV. APPLICATION OF PREDICTIONS TO THE VARIOUS SERIES 
Table 1 contains a list of the various possible series with a brief description of their 


characteristics. They can now be considered in more detail. 
(a) The py series 


This series has already been discussed in a previous sect 


are an example. Not only are the judged differences betw! ! 
1n p series, but there are also some indications that, when the differences in value between 
; 


the stimuli can be quantitatively assessed, a larger difference in value between the stimuli 

leads to a greater accentuation of size differences between them. A conversion of the 
D ba i g 

data from the experiments by Bruner & Goodman (1947), Carter & Schooler (1949), and 


runer & Rodrigues (1953) shows that the percentage increase from the actual to per- 
much smaller for the difference between 


eweg differences between the sizes of coins 1s very : er 
: 6 r > : . a 

à penny’ and a ‘nickel’ than between a ‘nickel’ and a ‘quarter’. (See Table 2; a ‘penny 

'S one cent, a ‘nickel’ 5 cents, and a ‘quarter’ 25 cents.) As can be seen from Table 2, 


ion of the paper. Series of coins 
een the stimuli larger in pv than 


le percentage increases from the actual to the perceived distances tend to become 
Smaller for all control stimuli in all three experiments as the larger end of the series is 
“Pproached. They tend to become considerably larger in the case of coins. It is very 
Possible that the over-all differences in percentages between the three experiments are 
Ue to differences in the experimental procedure; but the general trend of relative in- 
se in the perceived differences the coins with the increase m the differences 
ra Value between them appears uni i ree studies. The possibility that this 
A to factors other than value, suc i 
by s overlooked. This seems, however, un ikely 
room (1957), that judgements of size of 5 
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practically removed through use) did not differ from judgements of coins with their design 


intact. Still other factors may play a role; but there is here at least a suggestion which 
warrants further investigation. 


Table 1 
Series Characteristics of the series 
I. p Ordered change in a physical dimension 
2. p Ordered change in a physical dimension correlated with a change in value 
3. pe, Ordered change in a physical dimension consistently related to a classification in terms 
of another attribute 
4. Pes Ordered change in a physical dimension; a classification in terms of another attribute 


superimposed on the series bears no consistent relationship to the change in the 
physical dimension 


5. (pr)ecy Ordered change in a physical dimension correlated with value; a classification in terms 


of another attribute consistently related to the change in the physical dimension is 
superimposed on the series 


6. (pv)ca Ordered change in a physical dimension correlated with value; a classification in terms 


of another attribute superimposed on the series bears no consistent relationship to the 
changes in physical dimension 


T. plew) Ordered change in a physical dimension is consistently related to a classification in terms 
of another attribute; this classification is of inherent value or of emotional relevance 
to the subject 

8. plow) 


Ordered change in a physical dimension; a classification in terms of another attribute 
superimposed on the series bears no consistent relationship to the change in the 
physical dimension; this classification is of inherent value or of emotional relevance 
to the subject 

9. (pv) (cw) Ordered change in a physical dimension correlated with value; a classification in terms 
of another attribute superimposed on the series is related to change in the physical 
dimension: this classification is of inherent value or of emotional relevance to the subject 


Ordered change in a physical dimension correlated with value; a classification in terms 
of another attribute superimposed on the series bears no consistent relationship to 
change in the physical dimension; this classification is of inherent value or of emotional 
relevance to the subject 


10. (pu) (cav) 


11. (pry) (cv) Ordered change in a physical dimension correlated with value in one class of stimuli, not 


correlated with value in another class; a classification in terms of another attribute 


superimposed on the series bears no consistent relationship to change in the physical 
dimension; this classification is of inherent value or of emotional relevance to the 
subject 
Table 2 
Percentage increase from actual to 
perceived differences between stimuli 
Experiment Stimuli Penny-nickel Nickel-quarter 
Bruner & Goodman Coins 86-3 131-0 
Disks 36-3 20-7 
Carter & Schooler Coins 36-4 53-4 
Aluminium disks 22-5 19-3 
Cardboard disks 24-0 12-1 
Bruner & Rodrigues Coins (on table) 55-5 83-4 
Metal disks 52-7 40-0 
Paper disks 50-0 16-9 


(b) The pe, series 
In the preceding series value and a physical dimension—two of the three variables 
considered here—were seen in a specific relationship. In the present series, the relation- 
ship is between a physical dimension and a classification (see Table 1, series 3). The 


be g 
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differences | mii ; : : 
ae enaar ae m ban ry e along which judgements are 
EE E N s l y provide cues for assigning the stimuli 
a nother; but they are not the primary basis of the classification. The classi- 
cation itself may be based on another physical attribute, on an abstract attribute, or 
Eeen aa se of several attributes. When the stimulus is identified as belonging to 
a bn raar before the judgement of its magnitude in the physical dimension is 
ioe =< class identification serves in turn as a cue to the judgement of the physical 
a i = “3 and causes the shift of judgement in the direction consistent with the general 
sa ship between the physical magnitudes and the classification. The non-prejudiced 
Th jects in the experiment by Secord et al. (1956) are confronted with such a pe, situation. 
e judgement of the skin colour of a man labelled as ‘white’ should, according to the 
present argument, differ consistently from the judgement of the skin colour of the same 
man labelled as ‘negro’. This is one example of a situation arising frequently in the 
I Aeontentiof physical characteristics of stimuli in the social environment. Classifications 
rid aca into ethnic, or sometimes other, groups often imply consistent differences 
ween the groups in terms of some physical features. Industrial or agricultural pro- 
ducts originating from different sources may be known to differ consistently in their size, 
colour, texture, weight, etc. The shifts of judgements could be demonstrated by com- 
paring judgements pertaining to such series with those of other series, identical with the 
Pe, series with regard to the physical dimension, and not broken by a discontinuous 
Classification (p series). A comparison of a pe, with a pv series should yield similar 


results, 
One further hypothesis can be formulated concerning what n e called th 
lasses of stimuli in a pty series. Class identification of a 


Uncertainty’ between two ¢ a s 
ìmulus in this series, when it precedes an a dgement of the physical magnitude, 
has so far been considered as capable of exercisin dgement, since it acts 
48 a cue helping to characterize the object of judgemer hysical attri- 
bute to a greater or lesser degree- However, this e o be of 
the same extent along the entire range of stimuli. The darker the skin of a negro, Or 
the lighter the skin ofa white man, the more redundant is the informat: 
the pre-existing classification, and the more will the judgement be based on the actual 
Phy. sical characteristics of the stimulus. This information will, however, increase m 
Importance in the more ambiguous cases towards the middle of the range, such as those 
of relatively light-skinned negroes and dark-skinned whites. It is here that the largest 


8 J ; a 
ifts, consistent with the classification, may be expected. 


might be called the ‘zone 


(c) The pce series ' , f 
Tn such a series there is no orderly relationship between the physical dimension judged 
imulus does not help in its assign- 


a : 
mt —— A iha gipit ma ton of a stimulus as belonging to one 
© one of the various classes, dph nitude. In this situation, 
: ts of physical magnitude. 
Nize of books and their classification 1 ts with which they deal may be taken 

; i in between the two, and one would not 
it is known to be concerned with 
magnitudes of stimuli belonging 
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to a pc, series should thus not differ from judgements relating to a simple p series, and 
consequently they should differ from pv and pe, series in the same way as a p series differs 
from them; i.e. differences between the stimuli in a pv series should be more accentuated 
than the corresponding differences in a pe, series; and the shifts in opposite directions in 
the judgements of stimuli belonging to different classes, predicted for 
not occur in a pc, series. 

Tt will be obvious that pe, and Pep series, as characterized above, are no more than two 
extremes of a continuum, running from a perfect correlation betwe 
sion in the physical dimension and a classification, as in the cas 
complete lack of correlation in the case of a Pea 
shifts in the judgements of physical magnitude 
relationship between the physical dimension and 
thesis can be formulated to the effect that the ext 
the degree of consistency of this relationship, exp 
tion between skin colour and the classification i 
very high, and consequently noticeable shifts in judgements of skin colour may be ex- 
pected; on the other hand, it may well be true that the Scandinavians tend to be taller, 
on the average, than the Italians, but as the overlap between the two classes is bound 


to be very large, shifts in judgements of height may either be non-existent or hardly 
noticeable, 


This hypothesis has so 
lates a testable relations 
experience which suppo 
sharpened or accentuat 
tory. Judgements of a 


a pe, series, should 


en an orderly progres- 
e of a pe, series, to a 
series. If it can be assumed that the 
s are determined by a long-standing 
the classification, then a further hypo- 
ent of these shifts will be a function of 
erienced in the past. Thus, the correla- 
nto whites and negroes is presumably 


me relevance to the general problem of stereotyping, as it formu- 
hip between the strength of a stereotype and the nature of past 
rts it. The fact that stereotypes are essentially consequences of 
ed classifications has not been sufficiently exploited in the labora- 
4 Imost any aspects of objects which are stereotyped are not made 
m a vacuum, they are always implicitly comparative. The statement that Italians are 
‘lively’ means that they are more lively than some other people. The problem is to find 
out to what extent an Italian is judged as being ‘lively’ (i.e. more lively than somebody 
else) not because he is lively, but because he is known to the judge to be an Italian. An 


Investigation of this problem must proceed along two lines: first, it is possible to create 
experimental conditions in w 


lassification and a continuous dimension, along which judgements are made, can be 


o the effects of the various degrees of con- 
ted by presenting the subjects with identical 
ire t times as belonging or not belonging to a 

rticular class. i 


differ in their origin. 
a physical dimension, as in 
in turn consistently related 
of industrial or agricultural 
for pe, series, applies here 
ange in the physical dimen- 
cts from one of the sources 


i een value and 
the previously discussed pv series. The physical 


as was the case in the pe, se 
products originating from two sources, whic 
when a change in the quality of the 


dimension is 
ries. The example 
h was used above 
products is related to a ch 
sion. such as size. colour, or fineness of texture. When produ 
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are consistently found at the favoured end of the physical range, a (pr)ey series will 
ensue. The effects on judgements of the physical dimension could be assessed by com- 
paring judgements given when the origin of the items present is unknown with judge- 
ments given when each of the items is labelled according to its origin. 

The p(c,v) series presents a slightly different case. The classification is here one of value, 
and the changes in the physical dimension, not themselves related to value, are related to 
the classification in a manner described previously for the pe, series. As in both the 
(pve, and the p(c,v) series two of the terms are correlated with middle third term, the 
first two terms may also be correlated. Or, it can be said that in the case of the (pv)c, 
series the elassifieation which is related to a change in the physical dimension has come 
alue, as the change in the physical dimension had such an associa- 
cyw) series, the change in the physical dimension would come 
process in which the initial association of the 


to be associated with v: 
tion in the past. In the p( 
to be associated with value by a similar 
classification with value would play the intermediary role. 

These two series would thus converge empirically towards a (pv) (cv) series, in which 
value is associated both with the classification and with the change in the physical 
dimension. Skin colour and other physiognomic traits of negroes and whites, as judged 
by the prejudiced group of subjects in the experiment by Secord et al. (1956), are examples 
of such series; it is probable that the degree of darkness of skin, or of flatness of nose 
Would not have had a value connotation for these subjects if possession of these attributes 
in various degrees had not been consistently associated with the classification into negroes 


i roued above that such an 
and whi hich is for them of inherent value. It has been argue l 
E R cements of the ‘relevant’ physical 


associati s to shift in opposite directions judg : 
die uraa De a falling into the distinct classes. In a corresponding ply 
classification these shifts were attributed to the fact that the a e “a 
built up specific expectations, provides information concerning the porn me oi ee 
especially in the middle part of the range. Here, the classification, W oar i. : 
should exercise similar effects; but these effects should be further = en = 
classification, or the identification of an individual as Ee or ie ee i 
important for the prejudiced than for the pepo en ree = se oe 
paid by prejudiced individuals to physical cues, which i” we we =e teat 
identification of members of the group against which they are es s Rogolsky (1950). 
Strated in other contexts by Allport & Kramer (1946), and by an pons loans 
te ain anat at a AE : anlem EA t we fa the result of the 
lappens w rates an apparent magnitude 1 ; 
interplay eia akida t forces” plus an unknown — a soi nina ge 
important forces that interact are: intent, disariminatinn, ae A p pai AA By 
‘intent’ Stevens and Galanter mean that ‘a properly instruc Mer tha 
intervals on his category scale equal in width ar 


1d thereby produce a linear scale’ (p. 7). 

ie, agnitude from another’ (p. 7). 
Dee ies h " biects’ ability ‘to tell one mag ; i 
arie is the ig ia the subject ‘inevitably has expectations regarding how 
hea ahon plays “diii the stimuli, and consequently regarding the relative 
ee a E a he should use the various categories’ (p. 7). The differences between 
ar S a cutout viven by prejudiced subjects, and judgements of magnitude 
/dgements of skin given 
Slven in a ‘neutral’ psychophysical A 


xperiment are in the different ways in which the 
factors òf intent and of expectation influence judgement in these two situatious. In the 
S of intent ar xpec 
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former case, expectation is not determined by the subjects’ guesses about the experi- 
menter’s distribution of the stimuli falling into the various categories; it is based on the 
long-standing past experience of a consistent relationship between the classification and 
the various categories in terms of which judgements are made. And it is not the subject’s 
intent to produce a linear scale: intent can be replaced by the ‘intention’ of producing 
a scale whose close correspondence to the classification represents a perceptual ‘vested 
interest’. 

Shifts in opposite directions of judgements of the stimuli falling into the distinct 
classes should thus be larger in a (pv) (cv) series than in a corresponding pe, series. 
Some evidence of this is provided by the fact, mentioned above, that the prejudiced 
subjects perceived negroes as more negroid in physiognomic traits than did the non- 
prejudiced subjects. In this case, the photographs were first identified by the subjects 
as belonging to the ‘negro’ or ‘white’ category, and the judgements of ‘negroidness’ 
were subsequent to this identification. A study by Pettigrew, Allport & Barnett (1958) 
provides some very interesting indicationsabout the converse phenomenon: the assignment 
of stimuli to various classes based on ambiguous cues from the physical dimensions which 
are correlated with a value classification. The experiments were conducted in South 
Africa; subjects from the five South African ethnic groups (Afrikaans-speaking Euro- 
peans, English-speaking Europeans, Coloureds, Indians, and Africans) were asked to 
identify the ‘race’ of faces after ‘a brief stereoscopic presentation of pairs of racial 
photographs’. These pairs were of two kinds: either the same face presented to both 
eyes, or ethnically mixed pairs in all possible combinations, The differences between the 
Afrikaners and all the other groups are of interest here. (1) For the ‘one-race pairs’ 
this group gave the largest percentages of ‘European’ and ‘African’ judgements, and 
the smallest of ‘Coloured’ and ‘Indian’ ones; the Europeans and the Africans representing, 


of course, the extremes of the range. (2) An analysis of the distribution of incorrect 
identifications for the ‘one-race pai 
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differences between the stimuli along the entire range. The effects of the resulting complex 
interaction may either cancel each other, or produce differences between pv and (pv) (cv) 
similar to those expected when p is compared with (pv) (c19). i 


(e) The (py)cx series 

One of the main implications of the preceding discussion was that a c, classification, 
which bears no relationship to the changes in the physical dimension, has generally no 
effects on the judged relationships between the physical magnitudes of objects which fall 
into the distinct classes. Thus, a (pv)cą series should not differ in this respect from a pv 
ences in size between coins are not likely to be affected 
ording to the date of their minting, whether or not the 
for each coin before they give their judgements of size. 


series; for example, judged differ 
by a classification of the coins acc 
subjects are informed of the date 


(f) The p(cav) series 
classification applies also to this series. Some 


The above implication concerning the ce 
ments on perceptual over-estimation which 


supporting evidence can be found in experi 
yielded negative results. One example is provided by the experiment of Klein, Schlesin- 


ger & Meister (1951) in which judgements of size of disks bearing the sign of swastika 
were compared with similar judgements of disks bearing ‘neutral’ signs. No over- 
estimation of the swastika disks was found, and the authors’ conclusion was that this 
alidating other results in this field. On the assumptions outlined 
here, the results of this experiment had to be negative. It is difficult to conceive of a 
consistent relationship between the size of a swastika and the degree of its emotional 


relevance. Therefore, a series of disks of various sizes bearing the emblem is, in the termi- 
pv series in which results similar to those found 


nology adopted here, a p series and not a 
ected. In the experiment by Klein et al. (1951) 


in the experiments on coins could be exp iment | 
the subjects were presented with the swastika and other disks in random order; this 


resulted in a combination of two p series which together amount to a plev) series. In this 
series, there was no association between size and value, there was a value classification 
into emotionally relevant and emotionally neutral stimuli, and the stimuli belonging to 
the two classes were, as far as their size was concerned, randomly distributed along the 


Series. 


went some way towards inv 


(g) The (pv) (czv) series 
g series. It is introduced here only for the 


sake of completeness, f it are difficult to find; it could, however, 
be produced without much difficulty in the laboratory. Predictions concerning this kind 
the present argument, and possibly of 


of series are difficult to make in the context of 1 
on nor readily applicable in ‘real- 


little interest, as they are neither crucial to the discussi o i 
life’ situations cep of prediction is due to the fact that if the value classification does 


not bear any relationship to the progression in the physical magnitude, the random 
distribution of stimuli with and without the attribute of value along the physical dimen- 
sion would necessarily destroy the pv aspect of the series, 1.¢. the correlation between 


value and the physical dimension. 


This is a combination of the two precedin, 
as concrete examples o. 
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(h) The (pvy) (cav) series 

This series is introduced as it provides an experimental counterpart to the previously 
discussed p(csv) series. It will be remembered that the prediction concerning the latter 
series was that it should not differ from a simple p series, and that this prediction found 
some support in the negative results of studies on perceptual over-estimation. The 
difference between the present series and the p(eyv) series lies in the fact that in one of 
the two classes of stimuli presented for judgement here there is a correlation between 
value and magnitude; there is no such correlation in the other class of stimuli. A series 
of coins, considered on its own, is a pv series. When it is combined with other series in 
experiments in which coins and other disks are presented for judgement in alternation, 
the result is the (pv) (cav) series. Its characteristics are as follows: there is a classification 
in terms of value into coins and other disks; in terms of size, there is a random distribution 
of stimuli from both classes along the series; and the association of size with value applies 
to coins only, not to the other stimuli. As a result, the effects of a pv situation, which is 
in the case of coins a product of long-term past experience, may be expected to apply to 
coins only, and not to the other stimuli, The nature of these effects has already been 
discussed. 


V. ABSTRACT CONTINUA 

Tt is possible that the schema outlined so far may be applicable not only to the effects of 
various kinds of classifications on judgements of physical magnitudes, but also to their 
effects on abstract judgements which imply the existence of a continuous attribute. 
This kind of judgement can hardly be considered ‘perceptual’; but there are no a priori 
grounds to assume that principles which are found helpful in the prediction of judgements 
made under certain conditions, and concerned with the physical aspects of stimuli, 
should not be capable of application to judgements of abstract attributes made under 
similar conditions. Many objects in our environment, especially in the social environment, 
are often rated along some quantitative or quantifiable abstract continuum, such as 
beauty, pleasantness, intelligence, ete. Such ‘dimensions’ are often, by their very nature, 
inherently possessed of, or correlated with, value, and they may be, in this sense, com- 
pared to the previously discussed pv series. On this abstract equivalent of a pv series 
discontinuous classifications in terms of other attributes may be superimposed in a 
manner similar to those intervening in a py series. Such classifications may or may not 
be of inherent value to the subject. If a series of paintings, half of which are Dutch and 
half Italian, are presented for rating in terms of beauty to someone who has no previous 
bias in favour of either, the fact that the subject knows which paintings are Dutch and 
which Italian should not affect the results. This is a near enough equivalent of the pre 
viously discussed c3 classification, when it is considered that beauty is now the continuu™ 
along which judgement is made, just as the physical dimension was before. If, on the 
other hand, the classification in terms of another attribute is itself of value, the judge 
mental results should be similar to those discussed above under the headings of ¢, an 
cw classifications. In an experiment on stereotypes, Razran (1950) asked his subjects t° 
rate photographs of faces in terms of their pleasantness and other similar attribute’ 
The same photographs were presented later, together with a number of new ones, and 
ethnic labels were attached to each one of them. The new judgements, as compared with 
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ATTENTION TO VISUAL DISPLAYS 
DURING A VIGILANCE TASK 


II. MAINTAINING THE LEVEL OF VIGILANCE 


By C. H. BAKER 


Applied Psychology Research Unit, Medical 
Research Council, Cambridge 


Analysis of data from an earlier paper by the writer (Baker, 1958) shows that perceptual performance 
does not necessarily deteriorate during a typical vigilance task. It was hypothesized that a major 
determinant of such deterioration is the regularity of signal appearance. An experiment is described 
here which supports this hypothesis. It is further demonstrated that motor activity markedly 
increases during a vigilance task, the least active subjects tending to detect more signals. 


I. INTRODUCTION 


It has generally been recognized that in tasks of the vigilance type, perceptual performance 
deteriorates in time. The classical clock-test data of Mackworth (1944, 1948, 1950) have 
been repeatedly confirmed (Adams, 1956; Andrews, Ross & Whittenburg, 1956; Bakan, 
1955; Pepler, 1953). Another aspect of the vigilance situation has been noted by Wallis 
(personal communication, 1955). Wallis found that subjects tended to become more 
‘restless’ as the vigilance task progressed. In so far as the level of vigilance generally 
shows deterioration in time, and motor activity (‘restlessness’) increases, it seemed not 
improbable that the level of vigilance might be predicted from a measure of motor 
activity. In designing the following experiments, therefore, an attempt was made to 
quantify motor activity. Baker (1958) recently described a series of experiments oP 
attention to visual displays over a period of 64 min. His report dealt with the manner 
in which visual attention was distributed over displays. The present paper is concerned 
with the vigilance aspects of the experiments. 


II. METHOD 


The method has been described by Baker (1958). Briefly, subjects sat facing a circular display of light 
12 in. in diameter on which a pip (a small spot of light) might appear at any location. Actually, pips 
appeared twice at each of sixteen locations in random order. The temporal interval between consecutive 
appearances ranged from 36 to 196 sec., the average inter-pip period being 2 min. 

In the first experiment the display was blank, except for the occasional appearance of a pip. In the 
second and subsequent experiments the display was radar-like in that a revolving radial line (6 rpm) 
“painted on’ the pips, which lasted for 1 sec. In the third experiment a small light above the display 
comes on at irregular intervals for 2, 3, or 4 min., and the subjects were directed to search for pips in the 
area behind the outer half of the radial line only, when the light was on. In the fourth experiment only 
the outer half of the line was displayed, while in the fifth a revolying ‘box-sweep’ was employed rather 
than the single line. 

When the subject was sitting upright in the fixed chair, the viewing distance to the display was 18 in: 
Upon seeing a pip, the subjects’ task was to press a response button, and response time was measure® 
Subjects’ movements were recorded on telephone counters activated by microswitches placed under each 
corner of the chair seat, the seat being balanced one eight of an inch above the chair frame on a cent?” 
pivot. 
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Experiment 6—Full-sweep (Clock-test intervals) 

Twelve of the sixteen pip locations used in the previous experiments were employed— 
nos. 1, 2, 3, 6, 7, 8, 9, 11, 12, 13, 14. 16, a different location in each azimuth quadrant 
being ignored. Intervals between pip appearance were, as for Mackworth, 3, 3, 14, 2, 2, 
1, 5, 1, 1, 2, and 3 min., followed by a blank spell of 10 min. to complete the half-hour. 
On successive half-hours this pattern was repeated, the experiment running for 1} hr. 
The conventional Full-sweep display (experiment 2) was employed. Subjects were 
thirty naval ratings, each of whom had been a subject in one of the first five experiments 
at least one week previously. As for Mackworth, all subjects performed the task in the 
same order, i.e. all had the 10 min. blank period in the last 10 min. of each of the three 
half-hour intervals, 


IV. RESULTS (EXPERIMENT 6) 
The results are shown superimposed on Fig. 1. A very marked deterioration of perfor- 
mance in time was shown, the difference between performance during the first and second 
half-hour periods being significant at the 0-001 level of confidence. The increment. in 
performance during the third half-hour is not significant. In addition, 19% of the pips 
escaped detection and attention was distributed in the familiar pattern revealed by the 
previous experiments. In summary it can be said that the regularity of pip appearance 


is a major factor in determining whether or not vigilance will deteriorate during a period 
of an hour. 


V. RESULTS (MOTOR ACTIVITY) 
Because some subjects were far more active than others it was decided to show the in- 
crease in activity with time in terms of the percentage of total activity for each 16 min. 
interval, an arbitrary scale, rather than in terms of counter readings. The data from 
experiment 6 (Clock-test intervals) have been presented for both 64 and 80 min. periods. 
These data are shown in Table 1. From this table it is evident that motor activity 


Table 1. Showing the percentage of motor activity (arbitrary scale) 
during each 16 min. interval. for six experiments 


Intervals (min.) 


3 i ——— ———— ‘Total 
Experiments 0-16 16-32 32-48 48-64 64-80 percentage 
No-sweep a 100 
Full-sweep = 100 
Green-light — 100 
Half-sweep — 100 
Box-sweep = 100 
Clo imes (64 min.) -- 100 
Clock-times (80 min.) 24-88 100 


progressively increased with time, being about 24 times greater in the last quarter of the 
task than in the first quarter. Furthermore, all experiments were remarkably consistent 
in this respect. Table 2 shows the degree of correlation (Spearman rank-difference) 
between motor activity scores and number of pips which were not detected. Though it is 
apparent from Table 2 that the relation between motor activity and performance on the 
task was significant in only three of the six experiments, it should be noted that the 
non-significant figures are all positive. Presumably more or all of them would have been 


z 


as 
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significant had N been larger in each case. In summary it can be said that there is little 
possibility of predicting the level of vigilance from motur activity during the task. On 
the other hand, motor activity during a vigilance task increases markedly in time, the 
less active persons tending to achieve superior performance. ? 


Table 2. Showing correlation (rho) between motor activity scores 
and number of targets missed 


Signiticance 

Experiment N rho level 
No-sweep 16 0-47 0-05 
Full-sweep 16 0-39 N.S. 
Green-light 16 0-30 N.S. 
Half-sweep 16 0-54 0-05 
Box-sweep 16 0-16 NS. 
Clock-times 30 0-57 0-01 


VI. Discussion 
ggested as the cause of the oft-obtained decrement 


A great variety of factors have been su 
Mackworth (1948, 1950) favours a theory of 


in performance during vigilance tasks. Thus 
internal inhibition. Bakan (1957) proposes a two-factor theory; a desire to get to sleep 


brought on by the monotony of the environment (the sleep factor), conflicting with the 
desire to please the experimenter, resulting in self-stimulation to remain awake. The more 
one is self-stimulating, the more targets are missed. Broadbent (1953) has found that 
performance deteriorates in 2 paced situation, but not in one which is unpaced, and 
ascribes the reason to increasing lapses in attention. Bowen (1956) credits a lack of 
Visual noise on the display as a major determinant of decrement. E ; 
Environmental factors such as high temperature (Pepler, 1953) and. suey moe 
(Broadbent, 1953) have been found detrimental, as has sleep deprivation (W ilkinson, 
personal communication, 1955). Factors which have been found to minimize the fient 
include visual noise (Bowen, 1956), the presence of the experimenter in the subject s 
room (Fraser, 1953), rest periods, knowledge of results, external stimuli, and a a 
(Mackworth, 1950), and intense signals (Adams, 1956; Mackworth, 1950). Each of these 
ferent temporal patterns of target appearance. 
clear that the vigilance problem is really dichotomous; on one 
level of vigilance throughout the task, while on the other 
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observer—continuously performing a kind of averaging of previous input in order to 
extrapolate the results to future behaviour of the search field’. 

The reinforcement hypothesis predicts that the shorter the time interval between two 
signals, the greater the probability of the second being detected. An analysis of Deese’s 
data led him to reject this hypothesis. An analysis of our data from experiments 1 to 5 
resulted in a similar rejection, i.e. there is no relation between length of time-interval 
preceding the appearance of a pip and the probability of that pip being detected, the 
intervals varying, as stated above, from 36 to 196 sec. 

With reference to the expectancy hypothesis Deese has deduced that, ‘expectancy 
should be low immediately after a signal, should increase as the mean intersignal interval 
is approached, and finally should become quite high as the intersignal interval grows 
beyond the mean’. But surely this is a truncated deduction—we must add that as the 
interval grows still longer expectancy must again fall to a low level. Granted this addi- 
tional deduction and another by Deese that, ‘if the task is invariant with time, vigilance 
will change little after the average level of expectancy has been reached’, then the 

i matory evidence for the expectancy hypothesis. 
en the first five experiments and the sixth (Clock-times) 
rity of the intervals between pip appearance. In experi- 
ments 1-5 pips appeared on an average of once every 2 min., never closer than 36 sec., 
never further apart than 196 sec. In the sixth experiment the average rate was similar— 
once every 2} min., but the Tange was relatively enormous—from 45 to 645 sec. It is 
convenient here grossly to quantify this irregularity between intervals in terms of the 
i io was 1:5-4, while for experiment 6 
ur of the first five experiments there was no decrement in time. 
In the sixth the decrement was, as for Mackworth, most marked. Thus we are led to 


conclude that these experiments have supported the two deductions stated above. In 
experiments 1-5 (excluding experiment 3) the task was ‘invariant with time’, By 
i ile expectancy was at or near its peak as 
rity of the preceding pips. However, when the 
was introduced the subjects, ‘continuously 
aging of previous input’, must inevitably have built expectancies 
ed, resulting in expectancy dropping again to a low level. As 
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has stated that the most important characteristics of the stimulus series underlying the 
ability to perceive temporal grouping are, ‘the relative intensities of the members of the 
series, their duration, —and their temporal spacing’. And Woodrow presents data showing 
that it is more difficult to estimate long time intervals than short ones. i 

Other data are available to reinforce our general position. Bowen (1956) studied the 
effect of signal frequency on the general level of vigilance. To his surprise he found no 
decrement in performance over a period of an hour and was led to conclude, ‘the presence 
of the video-noise on the display as the major determinant of our subjects maintained 
performance’, in contrast to Mackworth’s (1950) and Bakan’s (1955) demonstrations of 
decrement in which they employed ‘monotonously invaried’ situations. Bowen used a 
radar-like display without a sweep-line to investigate signal frequencies of one, ten, and 
twenty signals per hour, the signals blinking until detected. An examination of Bowen’s 
experimental records shows that at twenty signals per hour, the intersignal interval was 


absolutely regular, appearing at 2, 5, 8, 11, 14, ete. minutes—a ratio of 1:1. He employed 
three sequences for the condition of ten per hour, the smallest/largest ratio being 1:3-5, 
1:2-8, and 1:28. Finally, in the condition of one signal per hour, ‘it would therefore 
seem to be immaterial where, in an hour's vigilance, a lone signal occurs’. 

a of results, it should be pointed out that in 


Concerning Bowen’s ‘noise’ explanation 
oyed and in four of the first five no decrement 


the present experiments no noise was empl i 
was obtained. Indeed, it is difficult to see how the presence of noise would affect more 


than the general level of vigilance. Noise was purposely avoided in the present experi- 
ments for two reasons: (1) it is known that noise level affects pip detectability (Williams, 
Bartlett & King, 1948) and so a statement that noise was employed is rather erg 
unless the noise can be quantified—a difficult task in simulated situations, and (2) the 
presence of noise leads to errors of commission (false reports of pip appearance)—there 


Were none in these experiments. : A r 
With respect to experiment 3 (Green-light) we must point out that this experiment 
differed from the remainder of the first five in one important respect. Here the subject 
ing up when the nature of the task was 


was given a task to which he was just warmi 1 e te tie 
suddenly changed. Such pacing must inevitably result in successive attempts at con- 
ged. 


tinuous averaging’ which must be abandoned before Eo can tae rene. 
with the nature of the search task changing every 2, 3, or 4 min., the n a inier va š 
available for ‘averaging’ would range from none to two. T e aa oe ect at 
has demonstrated that when ‘a 5-choice reaction task i se j + oe aie ta 
Same conditions as a vigilance task’, it was found that, int pis wa — ipn : 
of correct responses fell off after 10 On wo penei g unpace ere 
u i ill nearly an hour ha k ; 

T lhor ieme a s en activity. Bowen actually observed his subjects 


: ins W bject had been doing’ 
m ‘ i ted, every 5min., what the subj had ig”. 
a Ky vs ee eae a g the test period’, though individuals varied 
, very li 


curred durin, i 5 
consi ile l throughout’, motionless’. He concluded, 
considerably, being ‘restless 


or ‘consistently 
i ly’. Our data indicate a marked 
a j 7. r s tend to perform poor 
“hat subjects who are restles' kA area 


K a t be detected b 
Mcrease jn motor activity in time, l La Leino y casual 
obs i `o agree with Bowen that ‘restless su jec o be poor 
i ee ae a clear. Bakan (1957) believes that such activity is a 
rmers. y this 


A aduce the soporific effect of the monotonous situation. 
form of self-stimulation generated to reduce p - 
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With incidental reference to the commonly held view that vigilance decrement results 
from ‘monotony’, it should be pointed out that the experiments reported here were 
excessively ‘monotonous’; a revolving line rotating at a constant speed in a circular field 
of unchanging brightness, while auditorily the only sound heard was a continuous and 
unchanging noise of 58 decibels. 

VII. CoxcLUsIoNs 
During a period of an hour there is no deterioration in the level of vigilance if the events 
searched for are fairly regularly spaced in time. Temporal irregularity between such events 
and pacing are major factors in producing deterioration. In addition, motor activity 
during a vigilance task increases markedly in time, least active subjects tending to be 
superior performers on the task. 


This study was undertaken while the author was on a tour of duty with the Medical 
Research Council, from the Defence Research Medical Laboratories, Defence Research 
Board of Canada, in Toronto. It is a pleasure to acknowledge the constructive criticisms 
of this draft by Dr Paul Bakan, Dr R. B. Bromiley, and Dr N. H. Mackworth. 
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ae EASE IN PERCEPTUAL SENSITIVITY AS A 
NCTION OF LEARNING IN THE TEST SITUATION 


By J. D. KEEHN 
American University of Beirut 


ed cither significantly heightened or significantly lowered 
anagrams test has been interpreted as demon- 
f self-esteem’. A more specific explanation 
argued that if anagrams constructed from 
o further learning can occur when the 
as between failure and 


wor in which subjects show 
ALS hreshalde of words previously failed in an 

ndiyidual differences in reactions to threats © 
eriment is offered. It is 
to insufficient time) n! 
rences in recognition thresholds 
ting this contention are reported. 


a terms of learning during the exp 
highly familiar words are failed (due 
anagram solution is given, and hence no diffe 
Experimental findings suppor" 


uccess words will be found. 


I. INTRODUCTION 


seed of perceptual defence was introduced asa way of describing an experimental 
waleo ” t recognition thresholds of words in ‘low value Areas’ were higher than positive 
his Hoag aguante’ (Postman, Bruner & McGinnies, 1948). Although the concept 
Cisse on deen rejected consistently by at least one of its authors (Postman, 1953), its 
e has been taken up by other writers, particularly Eriksen (19544). 
nts given prominence by Eriksen in support of the “perceptual 
of Postman & Solomon (1950). In this study it was demonstrated 
parently competitive situation resulted in subjects 
antly less difficulty of recognition of failure 
in a subsequent brief exposure test. Although 
is of ‘individual differences in reaction to 
this comes about was attempted. He 
defence findings to those showing the 


| One of the experime 
meee concept is that 
oe to solve anagrams in an ap 

g either significantly greater or 
1 success words, 


Sois ca ; signific 
Eriksen . compared wit! ess | 
threats accounted for these findings in tern 

s of self-esteem’ no precise account of how 


did 
eff » however, try to relate the general perceptual 
ects of anxiety on learning. Eriksen treated the recognition of briefly exposed stimulus 


words ; : . aaa e 
s as a problem-solving situation, and by assuming that anxiety interfered with the 
ability to recognize and report words from fragmentary cues argued that ‘stimuli 
Provoking anxiety may require more cues before correct recognition occurs’ (Eriksen. 


19544). Apart from the difficulty of requiring that words must be ‘recognized’ as anxiety 
Provokers before they are perceived and (a diffculty which Postman 


correctly reported 
«tasa has tried to overcome), the fact that some words which might be expected to pro- 
ke anxiety are recognized sooner than other W' easily explained in this way. 


ords is not 
The purpose of the present report is to attempt to ace 


ount for some of the findings 
pera represented as «perceptual defence’ using the Postman & Solomon (1950) 
Xperiment as a model. 


JI. RATIONALE 
ere constructed from words which. 


e word count, were “moderately unfamiliar’. After 
rds as anagrams they were subsequently 
rds with the results described above. 
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the Postman & Solomon study ten anagrams W 
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Sted for recognition thresholds on the same Wo 
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Although all the words which they used may have been of about the same familiarity 
level in general, the fact that they were all ‘moderately unfamiliar’ leaves open the 
possibility that they may have represented different degrees of fam‘liarity to the individual 
subjects. Clearly we should expect subjects to find it more difficult to unscramble letters 
forming words they do not know well than to unscramble those forming familiar words. 
As it is also generally recognized that within limits familiar words have lower recognition 
thresholds than unfamiliar ones (Solomon & Howes, 1951), the fact that some subjects 
recognized success words sooner than failure words needs no mediating ‘defence’ or other 
hypothesis. Unfamiliar words take longer to recognize and are more difficult to recon- 
struct from anagrams, other things being equal. 

Thus those subjects in the Postman & Solomon study taking significantly longer to 
recognize the anagram words which they failed to solve are of little theoretical importance 
in this case. It is the instances of heightened sensitivity to the failed words which are of 
interest. 

If we regard the first part of the Postman & Solomon study as a kind of learning 
experiment (since after each anagram subjects were told the correct solution), the sub- 
sequent higher sensitivity of some subjects to failed words can be accounted for in terms 
of individual differences in learning the failed words. Conversely, subjects failing to 
benefit from the learning situation would show less sensitivity, owing to continued 
unfamiliarity. 

If heightened sensitivity arises as a result of learning, then, if highly familiar words 
are used in the first place, so that no room is left for improvement within the experimental 
situation, clearly no differences would be expected between recognition thresholds for 
success or failure words. On the other hand, if we are dealing with some independent concept 
suchas ‘reaction to threat’ it would appearreasonable to suppose that thesimpler the words 
failed the greater the perceived threat, and thus the higher the subsequent recognition 
threshold for those words. Here, then, we would seem to have a crucial test. Ifindividual 
differences in ‘perceptual defence’ are accountable for by something like the immediately 
prior experience of learning, repetition of the Postman & Solomon (1950) experiment with 
familiar words should result in no significant differences between thresholds for success 
and failed words. If, however, ‘perceptual defence’ is a function of here-and-now 


avoidance of threat, the differences found by Postman & Solomon should be amplified 
owing to the increased threat from failing in a simple situation. 


III. PROCEDURE 


Method. Fifteen six-letter words were used, ten easy and five difficult. The easy words 
constituted the experiment proper, the difficult words acting as controls to see whether 
the Postman & Solomon results could be replicated with them. The e 
STRONG, CLOUDY, POLITE, PENCIL, LEADER (or DEALER), 
STREAM (or MASTER), and ORANGE; the difficult words were BELFRY, SEPTIC, STANZA, 
PEWTER and MINGLE.* The difficult words were mainly selected from the Wechsler 
vocabulary tests and were hardly ever defined correctly by subjects with similar back- 


* The word mingle is not in the Wechsler vocabulary lists; it was included because only four suitable six- 
letter words were available from Wechsler’s tests. 


asy words were 
ANSWER, NEARLY, BARBER, 


A 


Ea 
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grounds to those used in this experiment. The easy words were similarly hardly ever 
failed when used in a vocabulary test independently of the present study. 

i The above fifteen words were presented in booklets designated as intelligence tests 
in the following anagram forms respectively: NTSROG, LCODUY, OPTLIE, PNCIEL, ERDELA, 
EWANSR, LYRNEA, RBBAER. STERAM, NOARGE, YLBEFR, ESPCIT, ZNTSAA, WTPEER and 
GMNIEL. Each anagram was printed on a separate sheet and 1 minute was allowed for 
each solution; this short time was used to ensure that some of the easy words would be 
failed. Subjects were instructed to raise their hands on the completion of each solution, 
the experimenter whispering audibly ‘good’ occasionally to give the impression that 
many subjects were finishing even when few such indications were made. After each 
anagram the correct answer was given and written by the subjects. 

At the completion of the anagram section subjects were given 5 minutes to write as 
many English words as they could beginning with the letter ‘t’. This procedure was taken 
over from Eriksen (19546) and was intended to supply a uniform interim period between 
the first and the second parts of the experiment. 

Finally the fifteen words were presented tachistoscopically in random order. With the 
apparatus available, a Keystone Flashmeter attached to a Keystone Overhead Projector, 
model 1055, it was impossible to replicate the Postman & Solomon (1950) procedure 
exactly. Instead, 20 exposures were given, 3 at 1/100 sec., 5 each at 1/50, 1/25 and 1/10 sec. 
and 2 at 1/5 sec. The mode and rationale of scoring followed that of the earlier study. 
Although this scoring procedure is slightly coarser than that of Postman & Solomon we 
could possibly lead to attenuation of their findings, the comparison of easy and difficult 


words allows a check on this. P ai mo 
Subj i ‘sets from an introductory course In + S ; 
Subjects. In all, thirty subjec se es a i 


in three groups of ten each. The separate experimental sessions t 
i relimi l| wa on 
of which half was taken up with the tachistoscope test. A preliminary trial was run 


ten subjects prior to the experiment proper to ensure a smooth testing procedure. 
Results from these subjects are not included in the final analysis. 


IV. RESULTS AND DISCUSSION 


‘ A z ‘ a 
r r f thirty subjects obtained 27-67 % failures on the easy an 
e ae ppi ¥ A These figures are neither surprising nor 1M- 


81-29°/ failures on the difficult anagram ther s 

Sioi. except to confirm our choice of easy and difficult words for making the ino 

The teal comparison is that between speed of recognition and a re s ` 

failure for the individual subjects on the easy aaien It ` ae eT A copes 
i i derately unfamiliar . 

tS found important with mode! i r ca 

the ee relevant P edification of their procedure 1s the use of highly familiar 


as against moderately unfamiliar words. 


For the statistical purposes of this analysis only those subjects who made three or 


y anagrams were retained. Although this number is nou 
small for effecting comparisons, itis comparable to the m 7 i eae — 
study. Sixteen subjects met this criterion; all of them Pa p a : mah ender 
of the dificult anagrams. Column ‘é,’ in Table 1 shows that on'y J 


diff tly in the number of exposures required for success ee sn words ie 

1 ignifican : i i ces i 

a ered y ope I slave af seventeen subjects showing such differences in the 
he easy list, as 284 


Postman & Solomon (1950) experiment. 


more errors on the eas 
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Table 1. Mean number of brief exposures required to recognize easy errors, 
easy successes and difficult errors respectively by individual subjects 


(tı: comparison of easy errors against easy successes. fy: comparison of casy successes against difficult errors.) 


Easy Mean Easy Mean Difficult Mean 
Subject errors exposures successes exposures errors exposures 
1 4 2-00 6 5 
2 4 475 6 5 
3 5 6-00 5 4 
4 4 12-50 6 5 
5 3 11-33 7 á 
6 3 2-67 6 5 
7 3 6-00 6 5 
8 3 2-33 6 5 
9 4 6 5 
10 4 6 4 
11 4 6 5 
12 4 6 3 
13 3 7 4 
14 5 5 K 
15 3 7 4 
16 4 6 5 


Thus our contention that increased sensitivity to briefly exposed words can be attributed 
to some subjects having learned the words they had previously failed is supported, for 
when learning is not likely increased sensitivity does not occur. 

Control data are presented in column ‘t,’ in Table 1. This column shows the comparison 
between number of exposures required to recognize easy words which were solved as 
anagrams, and difficult words which were failed. In nine of the sixteen cases a significantly 
longer time was taken to recognize the failed, or difficult, words. 

This finding replicates that of Postman & Solomon (1950), except that all the differences 
were in the direction of showing failure to be related to lowered sensitivity. However, 
in this case this is to be expected since only difficult failed words are being considered. 


Thus our re-interpretation of the Postman & Solomon findings is supported by the 
present experiment. 


This study was made possible by a grant from the Rockefeller Brothers Fund to the 
American University of Beirut. The author wishes to acknowledge his indebtedness to 
the Fund and to Prof. Wayne Dennis for a critical reading of a draft of the manuscript. 
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FIGURAL AFTER-EFFECTS, RETINAL SIZE 
AND APPARENT SIZE 


By PETER McEWEN 
Psychology Department, Queen's University, Belfast 


Previous work has established that figural after-effects are determined by the retinal size of the 
inspection figure, but Sutherland (1954) has argued that the methods used were based on the assump- 
annot both be determinants. He himself has provided evidence of 
er reports an experiment intended to confirm Sutherland’s 
cr-effects, if any. Eleven subjects were required to 
of prior inspection figures. One inspection figure 
was retinally equal, apparently larger, the other, retinally equal, apparently smaller than a test- 
figure. In the first case, the test-figure decreased s ficantly, in the second it decreased, but not 
significantly. It is held that these results can be explained by assuming both retinal and apparent sizes 
to be effective, in the first case acting together and in the second opposing one another. 


tion that retinal and apparent s 
the effects of apparent size. ‘The present pap 
findings and to measure the magnitude of the aft 
equate two test-figures after prolonged fixation 


I. INTRODUCTION 
Figural after-effects are perceptual distortions in test-figures following moderately pro- 
a visually presented form. The 


longed stimulation, as, for example, from fixation of 

Phenomena are by now sufficiently well known from the writings of, among others. 
Gibson, Osgood and Heyer and, particularly, Köhler and his collaborators. The work as 
a whole has been reviewed elsewhere by the present author (McEwen, 1958). The problem 
to be treated here originated with Prentice (1947); who was concerned with the effect on 
the magnitude of figural after-effects of varying the distance from the observer. The 
experienced size of an after-image depends upon the size of the area of the retina which is 
differentially adapted and on the distance of the surface on which the image 1S projected. 
Its size varies approximately linearly with the distance of the surface (Emmert’s Law). 
Eidetic images, on the other hand, are said not to conform to this law, put these are 
considered to be cortical in nature and influenced by data other than visual data. They 
are difficult to study while figural after-effects, which are also said to be cortical, are 


relatively more manageable. Prentice raised the question whether figural after-effects 
F 1 only by the size of the ‘satiated’ area, oF whether their 


have an absolute size, governed 
Size is relativ i ize of the after-image- 

i e, as is the size of the a g a 

f nt of the 

Prentice had as an inspection-figure a rectangle placed above and to sie Sma 

Subsequently presented test-figure. The test-figures were squares, on oppos! e m es 0 b 

fixation mark and horizontally aligned. The expected after-effect was > e mi 

displacement of the right test-figure, measured by having the subject re-align the left 


test-figure with it. The subject inspected at 2m. and had the test-figures presented at 
2 and 6 m. 


Prentice argued in this way: the 
while test-figures of the same object 
size of the latter will remain very much the same th 
mitting a high degree of constancy- Therefore, if app 
there will be no difference in the measured size of the afte 


size of the satiated area remains the same throughout, 
viewed at different distances. The apparent 
hroughout since there are cues per- 
arent size is the effective factor. 
effect at 2 and at 6 m., although 


ive size are 
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angular size will differ. But if the satiated area is ‘projected’ on a more distant back- 
ground and covers a larger area of it, the displacement of the test-figure will be greater 
since the contour of the test-figure will be closer to the satiated region. He found no 
differences. But since at 6 m. the retinal size of the test-figure is smaller than at 2 m. 
and its contour is three times farther from the inspection figure, and since this decrease 
could cancel out any increase due to reduced angular separation, Prentice repeated the 
experiment with other distances. When again he found no differences in after-effects, he 
concluded that apparent size determined the magnitude of after-effects. 

In his next paper Prentice (1950) explains his reasons for this conclusion in more detail: 
‘the data of our two experiments show that no change occurs in the size of the measured 
figural after-effect whether comparisons are made at 3, 5 and 7 m. or at 2 and 6 m.; this 
fact implies the shrinking of the retinal image exactly cancels the increase due to visual 
angle at several distances; but that increase is known to be precisely linear and therefore 
the function relating distance of test-contour from satiated region to size of distortion 
would also have to be exactly linear to account for the “ balancing out” at any distance; 
the latter function is known to pass through a maximum (Köhler & Wallach) and there 
is no evidence to indicate that it becomes straight after that; the coincidence seems highly 
improbable.’ In this same paper Prentice reports findings which cast doubt on his first 
conclusion. Thouless, in correspondence with Köhler, had reported an unpublished 
experiment which involved pitting retinal and apparent sizes against one another in 
circumstances in which the decision would rest upon the direction, rather than the 
magnitude, of the after-effects, Adopting this method, Prentice had his subjects view 
an Inspection circle which was retinally smaller but apparently larger than a test-circle, 
placed nearer to the subjects. In this case, if it is the retinal size which determines the 
after-effect, the affected test-circle should look larger than its comparison test-figure but 
if apparent size is operative, the test-figure should look smaller. Of sixty-five subjects, 
forty-five (or 69 %) reported the affected test-circle as being increased in size, a finding 
which favours the interpretation that retinal size determines the after-effect. 

Hochberg & Bitterman (1951) improved on Prentice’s work in that they measured the 

displacements. In their experiment the retinal size of the inspection figure was larger 
than that of the test-figure, the apparent size smaller. Their findings supported those of 
Prentice’s 1950 experiment. 
At this point the matter seemed almost settled but, although Prentice (1950) rejects 
the reasoning which had made him arrive at the opposite conclusion in his earlier paper, 
its results remain unexplained. Osgood & Heyer (1952), writing apparently without 
knowledge of the later investigation, and satisfied that a conclusion in favour of apparent 
size would be at variance with their statistical theory, considered that Prentice’s earlier 
results must be questioned on two grounds: first, that he had ignored the distance paradox 
—this, his second paper makes plain, is not the case—and secondly, that physiological 
nystagmus will result in greater variability of judgement at greater distances. There is no 
suggestion in Prentice’s account that such increased variability was found. 

An alternative proposal is made by Sutherland (1954), who points out that all previous 
investigations assume that retinal and apparent size are mutually exclusive as determi- 
nants of after-effects. But if Prentice’s second investigation and that of Hochberg and 
Bitterman are accepted as demonstrating the effect of retinal size under some conditions, 
and Prentice’s first investigation is taken to show that apparent size is also a determinant 
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the inconsistency in repor ie ai ; 
effective, and ar mpage oo aah Both retinal and apparent sizes are 
BOAS V on fac cian ph em agant one another prove only that there 
Sutherk: se or other may be concealed. 
f ierland performed three experiments. In the first, tw i i i 
T placed at different distances and were of such sizes te ae sag 
le retina, but were of different apparent sizes. seal Guay RE angle t 
Kahl pei to i. ‘co errs j 
ie sm bie (1944) and Osgood & Heyer (1952), it would be predicted that ote 
fe ot Sn and test figures coincided no displacement would occur.) In the 
aleia ees , the inspection figure had the larger apparent size and subjects saw the 
alesitieand) e as smaller (19, as against 5 who saw it larger, a difference which was 
eas = E the second experiment, the inspection figure had the apparently smaller 
Ta Sl i ogi out of twenty-two subjects saw the test-circle as larger than its partner. 
ra ner. and s third experiment the retinal size of the inspection circle was larger, 
é mee rent size smaller than that of the test-circle, the arrangement used by Hochberg 
Nt rar The results were 1n agreement with Hochberg & Bitterman’s finding. 
ees iy notes that the result of his first experiment could be explained without 
Bind die À — size, since Kohler and Wallach had, despite their theoretical account, 
dii when inspection and test-contours coincide, the test-figure appears to shrink 
a a account for his subjects seeing the test-figure as smaller in the first 
Sonani a , but the results of the second experiment would remain unexplained. He 
Ant ed that his experiments demonstrate that both retinal and apparent size may 
ate after-effects and that both may be effective in producing a given after-effect. 


render retinal size ineffective. 


IJ. THE PRESENT INVESTIGATION 
attempt at a theoretical account of figural after- 


ta and it seemed desirable not only that it should be confirmed, but that the magnitude 
e effects should be established in the way in which Hochberg & Bitterman did for 


P. is z nae 
rentice’s (1950) finding. This was the objective of the present study. 


(i) Apparatus 


adjustable test-figures, one being the affected figure, the 
look equal in size to the affected one; two inspection-figures, 
hen placed at appropriate distances from the subject, 


ly smaller than the test-figure. It was also necessary | 
osition, so that both retinal and apparent sizes were 
ffects occurred predictably with the 


tive results might be found. 


Sutherland’s finding complicates any 


other for com- 
equal in retinal 
but one to be 
ary to make 


ce problem required two 
size Tor aa to be adjusted to 
apparentty affected test-figure W. 
observati y larger, the other apparent! 
arent Rien with an inspection-figure in one other p 
rom that of the test-circle, in order to establish that after-e 


Parti 
cular apparatus and subjects since, in the main experiment, neg% 
24 e inspection and test-figures were set in three wooden sereens painted a flat black. Screen TT, 


to ee in., contained the test-figures and a fixation point. The test-figures were two illuminated disks 
illumin and right of the fixation mark and on a level with it horizontally. The fixation mark was an 
esc ated red spot in the centre of the screen. To make the test-figures, two circular holes were cut in 
a disl reen, in each of which an iris diaphragm was set. Between the leaves and the casing of the diaphragm, 
Tak K of parchment was inserted, in such a way that, except when the diaphragm was fully open, only 
Sine disk of parchment could be seen. These disks, when illuminated from behind by a lamp in a 
Sees attached to the back of the screen over the diaphragm, were found to provide the most satis- 
donee way of obtaining lighted circular test-figures of variable diameter, without refraction. The levers 
Tolling the diaphragm aperture protruded through a slot in each canister and were extended to 


provi, 4 
de pointers reading against large protractors. 
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Each of the other two screens had a similar fixation mark and an inspection-figure to the left as viewed 
by the subject. Each figure was illuminated from behind in the same way as the test-figures. Sercen S. 
24 by 15in., had a circular hole 15 mm. in diameter, the centre of which was 5 cm. from the fixation 
mark. In this was set a disk of opal glass, painted black but for a small ring with outer diameter 15 mm.. 
and inner diameter 11 mm. This ring, when illuminated, was the smaller inspection-figure. Sereen L 
was 48 by 30 in. with a similar illuminated ring as the larger inspection-figure. The centre of thi 
was 20 cm. from the fixation point; its outer diameter was 64 mm. and its inner diameter 60 mm. Since 
this screen was to be at a greater distance from the subject, it was made larger than the others to avoid 
possible after-effects arising from its contours. 

Throughout the experiment, the fixation marks were at cye-level. The test-sereen was directly in 
front of the subject, 150 cm. from his eye. The standard disk, the affected one, wa: at 30 mm. diameter. 
The other screens were used alternately. Screen 8 was 45° to the subject's right, 75 em. from his eye and, 
when viewed directly, the outer diameter of the inspection-figure (15 mm.) subtended the same angle at 
the eye as the standard disk but appeared to be smaller. Sereen L, with a figure of inner diameter 60 mm. 
was placed 35° to the subject’s right, 300 em. from his eye. At this distance, this ring also subtended the 
same retinal angle as the standard disk but appeared to be larger. Screen L was also used in another 
position, 250 cm. from the subject and 35° to his right, with the fixation mark moved appropriately. 
In this position, the inspection-figure was both retinally and apparently larger than the standard disk. 

During the experiment the room lighting was low, giving only dim illumination, but clear outlines to 

the figures, which were more brightly lit. The light-grey background walls gave sufliciently strong cues 
to the relative distances of the screens. Subjects were asked to confirm that the screens were in fact seen 
to be at different distances. Joynson (1949) has pointed out that a normal perceptual attitude gives 
constancy where the distances are within 120 ft., where binocular vision is used, where the objects are 
placed in different directions from the eye, and where unusual external conditions such as reduction 
screens, reduced illumination, etc., are avoided. These conditions, except the fourth, are met here, but 
although the lighting was reduced the lighter background helped to give good perception of relative 
distances, The subjects were not asked to judge sizes at different distances; the test-figures were at the 
same distance, and, to the subjects, the inspection-figures were ‘the large circle’ and ‘the small circle’ 
on the screens fixated before making judgements. It is hardly likely that any analytic attitude towards 
relative sizes and distances was present to reduce the ordinary perception of constancy. 


(ii) Subjects 


The subjects were eleven first-course students of psychology, eight men and three women, naive as 
regards the phenomena of figural after-effects, and all with normal or corrected vision. 


(ili) Procedure 


Before each experimental session, subjects were partially dark-adapted. The subject was seated at a 
table, and instructed in the use of the head-rest and on the importance of fixating throughout the main 
part of the experiment. In the first two sessions the test sereen alone was used and the subject practised 
making the variable disk equal to the standard one. A modified method of limits was used, the experi- 
menter altering the variable from alternately ‘larger’ and ‘smaller’ starting positions on instructions 
from the subject. After each trial in the first and for half the second session the subject wi 
mation about his performance, but after this he worked without knowledge. In e 
ten trials were given with a rest between sets. In the third session, experimental trials be 
session began with ten trials without prior fixation of the inspection figure. These ten trials formed a 
control set for the following experimental condition. (This procedure resembles that used by Hammer 
(1949), whose data are among the best yet obtained on figural after-effects.) Following the control trials 
in each session, one of three conditions was used. The order of presentation of the conditions was syste- 
matically varied, and at least one day separated successive sessions. 


as given infor- 


gan. Each 


(1) Condition L 


5 fixated the screen with retinally equal but apparently larger inspection-figure for 2 min., transferred 
his gaze to the test-screen and adjusted the setting of the 


test variable to apparent equality with 
the standard, i ' i 


ach session two sets of 


PA 


K 


i 
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(2) Condition S 


Fixatic 
x on on sereen S, wi at m 
en S, with retinally equal but apparently smaller inspection-figure; times as above 


(3) Condition X 


S fixated 
er e larger st reen, L, now placed at 250 cm. so that the inspection-figure was both retinally 
arently larger; times as above. Only six of the cleven subjects served in this condition. i 


e 


The results are shown in Table 1. For e 


mental setti ey 

tting was found for each of the three conditions. Then for ea 
SC "i »xperi p as ey 

control and experimental means was found, these differences were summed over the group 


each subjec 


and an iff 
a mes renci z ifft 
in difference, a standard error of the mean difference and a value o. 


(iv) Results 


sach individual subject, a mean control and a mean experi- 
ch condition, the difference between 


fi were obtained. These are 


shown i x A p 
in the table. Negative values indicate that the affected test-circle decreased in size. 


Table 1 Group mean 


Group mean S.E. of 
difference mean 
Condition (mm.) difference D.F. t 
x - 1:32 0-352 5 3-75* 
L -1-01 0-310 10 3-26T 
S -0:23 0-220 10 1-05 


* indicates 5% 
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I vs i ‘ 
T condition X, where the inspection 
1e test-figure, for all subjects the tes 


iat so it may be taken that 
se subjects in a predictable way. 
oe condition L, the inspection- 
an neat to both Kohle 
P ee isplacement, if retinal size only 
sti a decrease in the size of the 
he in this condition, is! 

Ses shrink for all but one st 
at just below the 1% level. 


With condition S, the retinal sizes of inspection 
unless the sm 


we s 
should expect no displacement, 


fiure ; j ; k ee 
Sure is effective, in which case an increase in SIZ 


i 
ix of the eleven subjects, the test-fig 


the: pr à n 
group, the mean change 15 à slight 


ae first sight, the results suggest € 
the inspection-figure is the same 


8reater, the test-cirele shrinks, suggest 


hg But where the apparent size 0 
after-effect is found, the displaceme! 


the ag : fh east 
he assumption that apparent size is e 


. Heyer claim that where the contou 


r & Wallach and Osgood 


arger than the size of the test-figure. In fac 


ibject and the mean 


displacements for the three conditions 


9% significance. } indicates 1% significance. 


II. Discussion 

-figure is both retinally and apparently larger than 

t-figure decreases in size and the mean decrease is 
ith this apparatus and 


figural after-effects occur W 
e retinal size as the test-figure 
& Heyer, we should not expect 
ffective. If apparent size is effective, we should 


nee the apparent size of the inspection- 
t, the test-figure 


significant 


figure has the sam 


ise 
test-figure si 


displacement is a decrease, 


and test-figures are the same and again 
aller apparent size of the inspection- 
e of test-figure would be expected. For 


ure decreases; for the remainder it increases and for 


and insignificant decrease. 
ontradictory interpretations. Where the retinal size 
as that of the test-figure and the apparent size is 


ing that the greater apparent size is the decisive 
f the inspection-figure is smaller, while no significant 
nt is in the opposite direction to that predicted on 
ffective. But, while Kohler & Wallach and Osgood 


irs of inspection and test-figures coincide there will 
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be no displacement, Köhler & Wallach report observations in which the test-figures 
decreased in size, in the cases of both circular and rectangular figures. They also state 
that a certain subject, who had had the largest figural after-effects in quantitative studies, 
was unable to detect more than a just perceptible shrinkage when the inspection and test- 
figures coincided in space. Walthall (1946) reports observations which agree with those 
of Kéhler & Wallach. More conclusive than these, however, are the data reported by 
Sagara & Oyama (1957) in a recent review of Japanese studies. According to these 
writers, no fewer than six Japanese experiments have studied the magnitude of displace- 
ment as a function of the size ratio between inspection and test-circles (Ikeda, 1951; 
Oyama, 1952; Ikeda & Obonai, 1955; Kogiso, unpublished). These studies agree in finding 
that where inspection and test-circles coincide the test-figure shrinks, five of them agreeing 
that the decrease in size is about 5%. 

We may now argue as follows: 

(1) If retinal size alone is effective, then, in both conditions L and 5, we should expect 
to find much the same displacement in the same direction—towards a decrease in test- 
size. But while both are in the same direction, only the L displacement is significantly 
different from zero. It is also significantly different from the S displacement at below 
the 1% level. 

(2) If apparent size alone is effective, we should expect to find displacements in oppo- 
site directions, both, presumably, significant. Only the L displacement is significant and 
the direction is the same in both conditions. 

(3) If both retinal and apparent sizes are effective, then in condition L, where both are 
expected to act in the same direction, a significant decrease in the size of the test-figure 
should be, and is, found. But in condition S, the two factors are expected to counteract 
one another and any displacement occurring must be reduced, the observed direction 
being unpredictable. In condition S an insignificant decrease is found. 

It would seem that the interpretation which best fits the data is that both apparent 
and retinal sizes determine the after-effect. On the ground that the displacements are 
in the same direction, it could be maintained that the retinal size alone would produce 
the observed effects, but then the significant difference in magnitude of the after-effects 
between conditions L and S would remain to be explained. It is concluded that both 
retinal and apparent sizes are operative. 

It should be mentioned that in the review by Sagara & Oyama it is said that Oyama 
(1954, 1956) has obtained results in which it was clear that retinal size was a determinant 
and that it was possible that apparent size was also, though the results were not 
conclusive. 

The findings reported call for a more complex theory of figural after-effects than any 
so far put forward. As Sutherland has pointed out, they mean that perception is at least 
a two-stage process, and that provision will have to be made in theory for the action of the 

process determining apparent size on that determining after-effects. It has been pointed 
out elsewhere by the present writer (McEwen, 1958) that some of the problems of a 
theoretical account would be made less difficult if it were shown that part, at least, of the 
process, which is observed as a figural after-effect, took place at a retinal level. The results 
of the present experiment would seem to make this more likely, for if there are two stages 
in the development of the after-effect, the retina seems the most likely, locus for the 
first stage. In this connexion, also, the paper by Motokawa, Nakagawa & Kohata 


ee 
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ng Motokawa’s ‘retinal induction’ 


(1957) should be noted. These investigators (usi 
hat displacement and the distance 


technique) believe that they have demonstrated t 
paradox can be explained by retinal induction. 
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EYSENCK’S THEORIES OF ANXIETY AND HYSTERIA— 
A METHODOLOGICAL CRITIQUE 


By VERNON HAMILTON 
Institute of Psychiatry, University of London® 


An examination is made of the evidence for and the validity of E; 
extraversion. The dimension is found to be deficient on both co 
suitable as a starting-point for further hypotheses. Eysenck’s 
introversion-extraversion and anxiety and hysteria with cortical 
conditionability, satiation phenomena, reminiscence effects, 
predictive value and to the sufficiency of the e 
hypotheses have been confirmed. 

On the basis of a detailed review of E 


‘ysenck’s dimension of introversion- 
unts, and therefore considered un-* 
postulate and hypotheses linking 
and reactive inhibition and with 
ete., are discussed in relation to their 
vidence which has led Eysenck to conclude that his 


‘ysenck’s findings, it is here concluded that the relationship 
between the continua of anxiety-hysteria and of introversion-extraversion has not bee: 


demonstrated, and that the relationship between either of these continua and reactive inhibition 
and cortical inhibition represented by conditionability and satiation effects has not been established. 
It is further contended that there is insufficient empirical evidence for the identity of the inhibitory 
concepts used in the theoretical framework. 


n sufliciently 


I. Lyrropuction 
During the last decade Eysenck and his colle 
Psychiatry have undertaken and published a vas 
a scientific basis for the study of personality. 
always been provocative and almost always h 
an appraisal of the theories of social behav 
is referred to the articles by Rokeach & H 
Christie (1956a, b). It is also not w 
controversy concerning the status 
analysis in relation to the requirem 
Eysenck, 1953). 
The newly developed causative, d 
first by Eysenck (1955a) with confi 


agues and students at the Institute of 
t amount of research aimed at establishing 
The theories and views put forward have 
ave stimulated new lines of thought. For 
iour, opinions and political views, the reader 
anley (1956), Hanley & Rokeach (1956) and 
ithin the scope of the present review to re-enter the 
of conclusions based on factor analysis and criterion 
ents of a hypothetico-deductive system (Albino, 1953; 


ynamic theory of anxiety and hysteria put forward 


dence, and latterly (Eysenck, 19576) with caution, 
would seem to rest primarily on the evidence for an introversion-extraversion dimension 


and on the important experiments on conditioning and the figural after-effect. For that 
reason the task of the present critique will be limited to the following two objectives: 
(1) to examine the validity of Kysenck’s dimension of ints version-extraversion and the 
evidence as to the validity of regarding its extreme variant: dysthymics and hysterics 
as criterion groups for the dimension; and (2) to examine the value of hypotheses and 
findings that have heen generated by assuming that the concepts of reactive and cortical 


inhibition and satiation are identical and provide causative principles for the explanation 
of the introversion-extraversion dimension. 


The challenge extended by Eysenck (19554, 1957b) that the critic of his theory must 


put forward an alternative and equally comprehensive theory, is not met here. It is 
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held, inste: : i { 
| Pr iene that the lack of evidence for most of the hypotheses and the inconclusiveness 
er findings, as far as they have been presented to date, strongly suggests multiple 
ausation where the various parameters need not be mutually exclusive. 


Il. THE EVIDENCE FOR THE DIMENSION OF INTROVERSION-EXTRAVERSION 
N , 

Eysenck’s theory of the relationship between the dimension of introversion-extraversion 
and the current nosological categories of the neuroses is primarily based not on his own 
earliest investigations (1947), but on the findings of Hildebrand (1953). Since this study 
and the conclusions derived from it form one of the main assumptions underlying later 
. postulates linking introversion-extraversion with individual differences in reave 
gr oo it obviously merits careful appraisal, especially as regards the validity of its 
3 : nelusions. Eysenck (19554, b) writes that the investigations of Hildebrand (1953) 
.. „allow us to use the hysteric/psychopath group on the one hand and the dysthymic 
group on the other as criteria for any predictions made in terms of a theory of extra- 
version-introversion * Elsewhere (19574), Eysenck considers that the formal proof of the 
existence of the introversion-extraversion dimension ‘. . „has been accomplished in terms 
of objective tests which can be used as an operational definition of this dimension’. It is 
‘here proposed to examine critically the evidence on which these two conclusions are 


~“ based. 


Hildebrand (1953) administered a battery of three intelligence tests, six personality 


mventories, tests of static ataxia and suggestibility, the Porteus Mazes, an annoyance 
questionnaire, a humour scale and a leg persistence test to patients diagnosed as anxiety 
States, depressives, obsessionals, hysterics and psychopaths, and to normal control 


subjects, In the resultant correlation matrix, 18% of the correlations were significant. 
Three factors were extracted from the matrix: intelligence, neuroticism, and introversion- 
troversion-extraversion 


extraversion. Only four tests made a sizeable contribution to the in 
1 scales (R and S), the Porteus 


4 factor: Guilford’s Rhathymia and Social Introversior 
Mazes test, and the Maudsley Medical Questionnaire, accounted for a variance of 6% 
out of a total variance of 32%. Of these four, the Rhathymia scale most clearly defined 


the introversion-extraversion factor. 


Table 1. Extract of correlations and factor loadings from Hildebrand (1953) 


d 
\ Correlations between R, S, and m.m.Q. scales 
s R S M.M.Q. 
ij R = -0-487 -0305 
. S — 0-644 
MILA. = 
Factor loadin 
ante e Porteus Porteus 
R S M.M.Q. W.W.D. Oi 
À Factor I: neuroticism oT Ee a2 oe 
( Factor II: introversion-extraversion =o a 
(w.w.p. and C.L. are weighted wrong direction and crossed lines scores.) 


and the Maudsley Medical Questionnaire have their 

r, and that the major measures of introversion- 

»  extraversion and of neuroticism are significantly correlated. These results make it clear 

that the Guilford scales cannot produce an undiluted measure of either neuroticism or of 
4 Gen. Psych. 50, 1 


| Table 1 shows that the S scale 
major loadings on the neuroticism facto: 
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introversion-extraversion and that orthogonal solutions of such a matrix are factor 
analytical artifacts rather than evidence for the unidimensionality of Eysenck’s measures. 
The significant data from the Porteus Mazes test should also be interpreted cautiously 
since this test is of very limited clinical diagnostic validity. 

On the Rhathymia scale, the Porteus Mazes and some scoring categories of the body 
sway test of suggestibility, the control group in Hildebrand’s study behaved about as 
extravertedly as a group of patients with an hysterical neurosis (Hildebrand, 1953). 
It will be evident that these data are by no means sufficient evidence for an introversion- 
extraversion dimension. Hildebrand himself writes ‘...the evidence in this case is not 
so convincing as for the intelligence and neuroticism factors...and further statistical 
techniques are clearly indicated’. It is conceivable that the variance of the introversion- 
extraversion factor was so small because the criterion groups (dysthymies, hysterics and 
psychopaths) were excluded from the factorial analysis. However, the relatively small 
number of tests differentiating significantly between dysthymics and hysterics, and the 
small number of measures that were found to have significant loadings on the extraversion 
factor, suggest that it is doubtful whether a factorial analysis of the data from all 
experimental groups would have yielded a much greater factor. Unfortunately, this 
additional analysis does not appear to have been done. 

To increase the evidence, estimated factor scores based on regression coefficients were 
calculated (Hildebrand, 1953) and the experimental groups were compared for their 
positions on the two factors of neuroticism and introversion-extraversion. This analysis, 
in addition to providing information about the relative contribution of the tests to 
the introversion-extraversion factor, gave a vital piece of information which Eysenck 
(19554, b) omits to report. It was found that in terms of the tests used in the investiga- 
tion, the normal control group had the biggest estimated factor score on extraversion, i.e. 
the normal control group was more extraverted in terms of the tests used than neurotic 
extraverts (Hamilton, 1956). 

This finding was clearly contrary to hypothesis. It does not suffice to say, as Hilde- 
brand does, that the results obtained from the normal group show ‘...them to be highly 
extraverted in terms of the normal population as a whole’. For firstly this group is 
Hildebrand’s normal population, and secondly such argument is circular since an extravert 
is defined as a person who scores highly on tests supposedly measuring extraversion. 
Hildebrand’s claim that ‘...the battery measures introversion-extraversion efficiently 
among a normal population equally well as in a neurotic population’ is, therefore, 
hardly substantiated. It is of interest to note that Eysenck (19576) continues to support 
the ad hoc argument that Hildebrand’s control group was abnormally extraverted and 
refers to a second control group employed instead of the ‘...unsuitable...’ first group 
(19576, p. 29). It may be considered unfortunate that neither the mean R scale scores of 
the two control groups nor their position in the dimensional diagram (Eysenck, 1957), 
p. 30) are given. Reference to Table 2 will indicate that the so-called abnormally high 
score of Hildebrand’s original control group is probably no more than 1 s.p. above the 
mean for tested normal control groups (cf. Eysenck, 19556). In addition, it is questionable 
to what extent the substitution of suitable for unsuitable test data is a scientifically 
valid procedure, unless double data for all experimental groups are obtained. 

In terms of correlation coefficients, loadings on the introversion-extraversion factor. 
and inter-group discriminability, Guilford’s Rhathymia scale is seen to be the best 


VERNON HAMILTON 51 


ee the postulated introversion-extraversion factor, so that subsequently 
ce eo nš an external selection criterion by Eysenck. One might almost be 
vee may iat introversion-extraversion 7s what is being measured by the R scale. 

wal, therefore, be useful to analyse a little more carefully various data bearing on the 
validity of this scale. a 

The Greek word Rhathymia means freedom from care. In Lovell’s factor analysis of 
the Guilford scales (Eysenck, 1953a) the superimposed rotated axes indicate that Rhathy- 
mia is found in the same quadrant as objectivity, freedom from depression, self-confidence, 
sociability ete. One needs therefore to examine whether the R scale can differentiate 
reliably between normal control subjects and hysterics or between neurotic extraverts, 
e.g. hysterics and heterogeneous groups of neurotic introverts whom Eysenck calls 


dysthymics. 
Table 2. Summary of mean R scale scores 
Hysterics Dysthymics Controls 
gees os aide 
x N z N x N 
Investigation: 

Eysenck (19555) 14 25 14 — = 
Franks (1956) 20 20-6 20 40:5 20 
Jeorge (1954) — — — 36:3 500 
Hildebrand (1953) 25 26:3 45 45-7 45 
Martin (1955) 17 28-2 20 33:8 27 
Nichols (1956) 36-9 27 311 26 — — 


Several conclusions may be derived from the data of Table 2. In only one study 
cant as well 


(Franks, 1956) is the difference between hysterics and normal controls signifi 
as in the predicted direction. The data found by Martin (1955) and Hildebrand (1953) show 
higher R scale scores for control than for hysteric groups, and the normal subjects 1m 
George’s large-scale English study (1954) show mean scores on the R scale almost 
identical with those found by Hildebrand for hysterics. There would appear to be 
sufficient grounds, therefore, to reject the scores of Hildebrand’s hysteric group as being 
unrepresentative of hysterics by reference to a normal control sample, a procedure which 
Eysenck has apparently considered valid with respect to Hildebrand’s normal controls. 
As already indicated above, @ comparison of Hildebrand’s normal sontrols with other 
Control subjects tested on the same scale does not support Eysenck’s and Hildebrand’s 


i j r lly extraverted. 
spec i and’ mal control subjects were abnormally 
or iat ne ps have fairly consistently lower means 


t the dysthymic grou i 
on the R scale than the other agi The differences between hysterics oo pel 
on this scale was found to be significant on a one-tail test of significance and 1n the pre- 
dicted direction in all but Martin’s sample, but the overlap of all the data from the groups 
of controls, hysterics and dysthymics is considerable. It is thus clear that the R scale 
as a measure of extraversion and as an external criterion of cli: 


nically diagnosed hysteria 
Produces a large error of misclassification- This would account for its inability to dis- 
of dysthym 


criminate clearly between groups ics and hysterics eit than lack of large 
enough groups of experimental subjects as held by Eysenck (1955b). 

Two other findings are relevant to the present discussion of the R scale as a valid measure 
of normal and neurotic extraversion. In Hildebrand s study the R scale discriminated 
significantly, and unexpectedly, between his normal and his neurotic groups, and it 

; 0-5 with the Social Introversion scale of the Guilford 


correlated to the extent of almost 
4-2 
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battery. Since Hildebrand’s normal group cannot be considered neurotic in terms of 
clinical assessments, of scores on the Maudsley Medical Questionnaire, nor by definition. 
it is possible that high scores on the R scale may well be due to lack of insight or to that 
old foe of questionnaire investigators—deliberate or unconscious falsification. The 
negative correlation between the § and R scales suggests, moreover, that social extra- 
version is perhaps the most important variable measured by the R scale. If that conclusion 
were correct, it would be hardly surprising if the scale did not differentiate reliably between 
hysterics and other groups since florid hysteria is only one of several clinical manifesta- 
tions of hysteria. A great proportion of hysterics are in fact socially withdrawn, or 
inadequate, or both. 

Within the general framework of Eysenck’s theory of introversion-extraversion an 
additional and largely untested assumption is made concerning the homogeneity of the 
category of dysthymia and its subgroups of anxiety states, depressives and obsessionals. 
Evidence has been presented elsewhere (Hamilton, 1957a) that the concept of dysthymia 
lacks proven validity even for the strictly limited objective measures employed so far by 
Eysenck. It was argued that similarities between the subgroups of the dysthymia 
category may be a function of the test used and the mechanism that is being investigated, 
and that the homogeneity of dysthymia is not maintained when testing for functionally 
derived indices of behaviour such as conflict avoidance (Hamilton, 1956a, 19570). 

It would appear from the preceding discussion that the statistically best measure of 
introversion-extraversion is of insufficient validity and clinical discrimination to support 
the hypothesis of an introversion-extraversion dimension, particularly with regard to 
its extreme clinical varieties. In subsequent theorizing the dimension should, therefore, 
not be used for the construction of further hypotheses unless more conclusive evidence 
has first been obtained. Unless this is done, the later hypotheses would be at what 
Eysenck himself (1957, b) calls the notional level of explanation and investigation. Thus 
any further deductions concerning conditionability and figural after-effects (Eysenck, 
19554) would start off from possibly false assumptions, so that the new hypotheses would 
have a high chance of being falsified on these grounds alone. 


III. Reactive INHIBITION AND THE INTROVERSION-EXTRAVERSION DIMENSION 


The following pages will be devoted to an appraisal of the theoretical background of the 
two major deductions made by Eysenck, and of the experiments to test them, on the 
basis of an attempted link between his theory of introversion-extraversion, Pavlov’s 
theory of cortical excitation-inhibition and Hull’s concept of reactive inhibition. Eysenck’s 
attempt to relate concepts of different origins and from different levels, gives rise to 
complex assumptions. In order to determine the extent to which these assumptions 
could generate important findings, it is proposed to discuss the material pertinent to 
each deduction and experiment under the headings of theoretical assumptions, metho- 
dology and design, and statistical inferences. 


(a) Conditionability as a measure of reactive inhibition 
(i) Theoretical assumptions 


In his paper ‘A dynamic theory of anxiety and hysteria’ (19554), and in his recent 
book (1957), Eysenck developed and set out two postulates which were derived by 


y 
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ere nee observations by Pavloy (1927) with Hull’s formalized construct of 
= ree na Ir ( 1943). T he first postulate states that there are individual differences 
ih BA js t ie speed with which reactive inhibition is produced and dissipated and 
Sua ‘I = o its strength, the differences themselves being properties of the physical 

ictures involved in the evocation of responses. The second, typological postulate states 


hat strong reactive inhibition and its dissipation are linked to extravert behaviour patterns 


and hysteric/psychopathic disorders while weak inhibition is said to be associated with 


introversion and dysthymic disorders. 

It seems that in these postulates untested assumptions, 
molecular concepts are inextricably mixed. The assumptions are th 
Is identical with the Pavlovian concept of internal inhibition, that the process is neuro- 
logically determined, and that there are specific neurological differences between anxious 


and hysteric patients. The hypotheses link the process of reactive inhibition with extra- 
alidity of the introversion-extraversion dimension. 


II's largely molar theory and the molecular 


hypotheses, and molar and 
at reactive inhibition 


version and hysteria, assuming the v 


No attempt is made to differentiate between Hu 
basis of the Pavlovian concept. Implied in the nature of the experimental situations are 


a specific neurological theory and mechanism which Eysenck (1955a, 1957) does not 
Specify, and even rejects, yet precise deductions are made on the basis of it. An attempt 
will be made to show that the assumptions are unwarranted and untested, so that the 
hypotheses derived from them are reduced to the status of hunches. 

Eysenck takes his original cue from Pavlov (1927) that: 


f stimulation of the same place of the 
vous system of the animal. 
f excitation, in dogs with 


ie direct transition from an inhibitory to an excitatory rate o 
skin, . -may lead to different forms of disturbance, depending on the type of ner 


In dogs with the ‘more resistant’ nervous systems it leads to a predominance 0 eee ie Yak 
the ‘less resistant’ nervous system to & predominance of inhibition. So far as can be judged on the basis 


of casual observation I believe that these two variations in the pat hological disturbance of the cortical 
activity in animals are comparable to the two forms of neurosis in man—in the pre-Freudian terminology 
neurasthenia and hysteria—the first with exaggeration of the excitatory and weakness of the inhibitory 
process, the second with a predominance of the inhibitory and weakness of the excitatory process. 


„this acute observation... 


(1955a) to *.. formalize. . 
mely his law of reactive 


This statement prompts Eysenck 
proposed by Hull na 


in terms of a general psychological law 


inhibition’, 
re is r i their 
There is, of course, no evidence beyond h 
dentical proces 


uses of the word inhibiti reri 
vord inhibition cove ‘ A 
Eysenck seems to assume their identity, however, when he continues (1955a, p. 34): 


‘It is easy to see what Pavlov and Hull had in mind in advocating this process of in- 
hibition” Yet Pavlov’s theorizing involved a neurological model so that cortical inhibition 
is interpreted as an intervening variable, while Hull’s concepts, though influenced by the 
Pavlovian model, are conceiv erent level as mainly hypothetical con- 


ed on quite a diff jt levei aR 

Structs, While it is conceivable that cortical and reactive inhibition may be different names 

for the same neurological processes, their identity cannot be tested simply by making 
. o x 

this assumption. It is clear that Eysenck 


(19578, p. 53) does not differentiate between 
intervening variables and hypothetic 
nts of an 


al constructs. This may be one of the reasons why 

his postulates contain at least elemer attempt at the unification of theories at 
‘ _ . . fy 

the semantic level or in terms of analogies, a procedure for which he berates American 


investigators (cf. Eysenck, 1957b, pp- 85 and 105). 


semantic affinity to suggest that the two 
ses. This should be a separate hypothesis. 
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Eysenck’s first prediction on the basis of his second postulate may be examined now 
in terms of the above considerations. It runs as follows: ‘(in)...individuals in whom 
the excitation-inhibition balance is tilted in the direction of strong excitation and weak 
inhibition, conditioned responses should be formed quickly and easily and should be 
difficult to extinguish. Conversely, in individuals in whom the excitation-inhibition 
balance is tilted in the direction of weak excitation and strong inhibition, conditioned 
responses should be formed slowly and with difficulty and should be easy to extinguish’ 
(Eysenck, 1955a, 1957). For this prediction to be borne out, there should be a valid 
measure of introversion-extraversion in terms of which excitation-inhibition balance is 
defined, and the hysteric group should be marked by greater spontaneous recovery, 
slower rate of c.r. acquisition, as well as by lower total frequency with which the c.r. 
is elicited. Over and above such requirements, it will be recognized that these predictions 
make a number of assumptions concerning conditioning theory which are not universally 
supported. Though Eysenck is at pains to avoid the limitations of any specific neurological 
model, the impression would seem to be conveyed that he accepts certain aspects of a 
Pavlovian model of conditioning by implication, and conditioning and extinction are 
accounted for in terms of this theory. A Pavlovian model of conditioning is, of course, not 
generally acceptable (Eccles, 1953; Gellhorn, 1953). Eysenck also appears to assume 
invariability in the establishment of c.r.’s of the autonomic nervous system irrespective 
of whether they are alimentary or defensive responses. The available evidence would 
suggest (Razran, 1956) that defensive c.r.’s may be established more quickly than ali- 


mentary ones, and furthermore, that under certain conditions a response that is easily 
acquired, may be easily extinguished. 


(ii) Methodology and design 


Eysenck (19554, 19. 


57b), considers that Franks’s experiments (1954, 1956) have fully 
confirmed his first pr 


: ediction from his second postulate. For the purpose of this part of 
the discussion it will now be assumed that the assumptions underlying Eysenck’s postu- 
lates are justified and that the conditionability hypothesis represents their valid and 
logically correct development. To determine the validity of Eysenck’s claim, it is 
necessary to look more closely at the method and design of Franks’s (1954, 1956) con- 
ditioning experiment. This investigation was designed to test the hypothesis that 


dysthymics condition more quickly and more strongly and extinguish less quickly than 
either hysterics or normal controls. 


Fundamental objections may be raised against the use of an unconditioned stimulus 


(puff of air to the eye) of constant intensity for all experimental groups (pressure of 
65 mm. of mercury). If, as in the present case, neurological differences between the 
experimental groups are assumed, it follows that the same stimulus has a different sensory 
value for hysterics and dysthymics. Thus one would predict that dysthymics who may 
have low sensory thresholds would show stronger avoidance reaction to the air puff than 
hysterics who may have high sensory thresholds and therefore less marked avoidance 
reaction. In other words, differences found by Francks (1954, 1956) may be due to 
differences in sensory thresholds, and to differences in subjective stimulus value rather 
than to differences in conditionability. In order to confirm that true differences in con- 
ditionability did exist between Franks’s experimental groups, absolute thresholds for the 
air puff should have been determined for each subject as was done in the case of the 
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conditioned sti z a g again tha div 
d s z i i i 
imulus (buzz) for less weighty reasons. Assuming again t individual 


differe ; a DIE 
E E E are ag with individual differences in excitation- 
conditionability should have Tap eer ab Aiton ae ene iy Maiden 
Jitensiey thas sc aatvagle miltipleof ane l y presenting unconditioned stimuli of an 
Teëptors: ple of eac individual’s threshold in the relevant eyeball 
am Lomo presented by Eysenck (1955a, 
i ia of the conditioning experiment ther 
asta hom ea acquisition between dysthymics and 
Dasa lee. or re experimental groups are comparable only if they start from a common 
desia a ee points of origin are first obtained. One question that Franks’s 
Ghia be i j ine a is whether his hysteric group would have con- 
Blisael? eriten: T ne in ensity of the unconditioned stimulus had been increased. Franks 
5% lag ei t was noticed that an air puff at a pressure of only 65 mm of mercury 
fer he ic a insufficient to produce even an unconditioned P.G.R. after the first 
The aie p. 147), though the subjects who were thus resistant were not specified. 
aan itioning study furthermore did not include the vital analysis of differences in 
of conditioning, i.e. differences in the slopes of the curves. A visual inspection 
hot senis at the difference between hysterics and dysthymics is 
ing 7 cant. (Data presented by Eysenck (1957 b) based on the fitting of exponential 
TEB UR the results of Franks’s (1956) conditioning experiment would seem to leave the 
ons ambiguous.) In order to obtain all the necessary evidence for the reactive 
ibition hypothesis, Franks’s investigation should also have included testing for 


Spontaneous recovery. 

Pis hee of selection of eubjente i 

pe ction by a double criterion. In 

ie on Franks required a score of 
mental hysterics, and a score © 


1957b) and Franks (1956) indicate that 
e was already a large difference in 
hysterics. It is held here that the 


of 
the curves strongly suggests th 


n Franks’s study raises certain difficulties because 
addition to the clinical diagnosis of hysteria or 
33 or greater on Guilford’s Rhathymia scale for 

f 32 or less for dysthymics. This procedure has 


Src implications. It could mean, for example, that psychiatric diagnosis is valid for 
.'ysterics scoring above 33 on the scale and for dysthymics scoring below 32, but that it 
is invalid for the omitted subjects. Basically, the procedure assumes that the R scale is 
a valid test of normal and neurotic extraversion. Even assuming its validity, it still 
remains true that selection by the R scale may be only in terms of social introversion or 
extraversion with a large error of mis-classification and the disadvantage of confining the 
experimental groups to very homogeneous and unrepresentative samples of the neurotic 
Subgroups. While the selected groups nO doubt contained an unspecifiable number of 
one hysterics and dysthymics, it is clear that any differences in conditionability 
-etween the two groups are primarily related to scores on the R scale and whatever that 
Scale may be said to measure. The general relationship between introversion-extraversion 


and conditionability can only remain equivocal, while the relationship between excitation- 
inhibition, reactive inhibition and anxiety and hysteria remains to be tested. 
i f the alternative hypothesis that 


Finally, the hypothesis required the exclusion © t 
conditionability of the eyeblink response is related to degree of neurosis or neuroticism. 
his required experimental groups matched for severity of illness which clinically is a 
ms of objective tests no unidimensional measures of 

h regard to the relationship 


n . es 
ben impossible task, while in ter $ : 
euroticism were available to Franks. No conclusions wit 
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between conditionability and degree of neurosis or neuroticism can therefore be reached. 
A further drawback of Franks’s study is that his experimental groups were not equated 
for age, intelligence or sex. This omission leaves the door wide open to alternative 
explanations of the findings. 


(iii) Statistical inferences 

On the basis of Franks’s findings Eysenck (1955a, 1957 
predictions were borne out by the facts. Ther 
conclusion for the following reasons. (1) The ass 
were not directly tested by his hypotheses. (2) No unambiguous differences between 
rates of C.R. acquisition and extinction of hysterics and dysthymics were demonstrated, 
and there was no evidence of Spontaneous recovery. (3) Although there were significant 
correlations between the R scale and conditionability of the eyeblink response, the 
reliability of acquisition and extinction trials calculated for the normal group were 
sufficiently low (0-52 and 0-37 respectively) to cast serious doubt on the repeatability of 
the findings. (4) The correlation between the R scale and conditioning as measured by 
eyeblink and p.c.r. (a notoriously unreliable variable), is sufficiently low to leave a sub- 
stantial error variance to be accounted for. (5) Eysenck presents no evidence that the 
two neurotic groups were equally neurotic so that the question as to the relatedness of 
neuroticism and conditionability is left unanswered. (6) The composition of the experi- 


mental groups in terms of age, sex and intelligence is significantly different so that 
alternative hypotheses are appropriate. 


) concludes that his own 
e is insufficient evidence to sustain this 
umptions underlying Eysenck’s postulates 


Table 3. Data of Franks’s groups 


Normals Hysterics Dysthymics 


Mean age 24-3 28-8 313 

Mean scores Progressive 57 44-6 50-2 
Matrices (1938) 

No. of female subjects 14/20 13/20 5/20 


Table 3 summarizes the age, sex and intelligence data in Franks’s (1954) study. 
Normals are significantly younger than either hysterics or dysthymics. Chi square for 
differences in sex between the groups is significant at the 2% level, and all‘t’ tests between 
the groups for differences in intelligence are significant, Correlations between intelligence 
and conditionability are said by Franks (1956) not to be significant. It would appear 
that he used in this case a two-tail test. of significance, on which the correlations between 
conditionability and intelligence are consistently positive, frequently approaching 
significance. It would seem that two-tail tests of significance are used almost arbitrarily 
depending on the mere technicality of hypothesis formation. Scientific method requires 
that formulation of an hypothesis should be a direct function of the Strength of the 
theoretical framework on which it is based and the background of data supporting it. 
There would appear to be as much (or as little?) justification for linking by hypothesis 
conditionability and introversion, hysteria and Rhathymia, as for linking intelligence 
and conditionability. One might further be tempted to argue that in the field of personality 
study only two-tail tests of significance provide an adequate criterion of confidence. 
An alternative hypothesis in terms of intelligence may well account for Franks’s differences 
between hysterics and dysthymics. Selective sampling would lend support to this con- 
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eee eni sale than half the groups of dysthymics were obsessionals who 
i arrera mn o en —— than other neurotics. Also, Franks excluded 
ae a a n ned a = than approximately 90 on the W echsler-Bellevue Scale. 
2 rhea are oan ered to be on the average of lower intelligence than anxious 

3 sione patients, sampling may have played an important part in Franks’s findings 
Evidence inconsistent with an intelligence hypothesis is found in the wide derengin 
Matrices 1.Q.’s between hysterics and normals, and in the general absence of correlations 


tions and intelligence. It may, therefore, be necessary to frame 


between autonomic func 
and sex, to account 


an alternative hypothesis in terms of intelligence, as well as of age 
for some of the similarities in conditioning between normals and hysterics. 

Piast 1957) would appear to substantiate his and Eysenck’s 
us asis lior iti i = i ` } 
er amperes basis a the earlier oe study. In this later study a significant 
. ation between conditionability of the eyeblink response and extraversion 
m a non-neurotic group was found. The measure of extraversion in this case was the 
Maudsley Personality Inventory in which the extraversion (E) scale was developed from 
Guilford’s inadequate Rhathymia scale. In a validation study with neurotic introverts 
and extraverts it has now been established (Franks, personal communication, 1957) that 

the E scale of the m.p.1. is not a valid measure of extraversion. 

The conclusion would seem to be inevitable that Eysenck does not have the necessary 
experimental data to support his postulate concerning differences in excitation-inhibition, 
or differences in reactive inhibition, as demonstrated in differences in conditionability 


of the eyeblink response, relatable to differences in introversion-extraversion or anxiety and 


hysteria, 


A more recent study of Franks ( 


(b) Kinaesthetic figural after-effect as a measure of reactive inhibition 
(i) Theoretical assumptions 

Eysenck’s second prediction from his second postulate is in terms of figural after-effect: 
phenomena. It states: ‘...that figural after-effects should appear earlier among extra- 
verts, they should appear more strongly in extraverts and they should disappear more 
slowly, ..as compared with introverts’ (1955a p. 38). Also implied by the theoretical 
framework are predictions that hysterics should have more pronounced reminiscence 
effects than dysthymics and that in experiments with reversible perspectives hysterics 


i i a grea progressiv 
should show a greater number of reversals per time unit a greater progressive 


rate of reversals compared with d ysthymics. , 

Eysenck (19552) Senle at some net with figural after-effect phenomena, so that this 

Particular deduction will have to be considered in some detail. In formulating his 

hypothesis concerning differences in kinaesthetic figural after-effect co-varying with 

introversion-extraversion, he makes the following assumptions (these he justifies else- 
Il be considered below): 


Where in some detail (19575) and his modified approach wi 

(a) ©.. “satiation” (Köhler & Wallach, 1944) appears to correspond exactly to the 
Pavlov-Hull notion of “inhibition”? (Eysenck, 1955a, p- 38). (b) The processes deter- 
mining visual figural after-effect and the experimental procedure eliciting it correspond 
to the proossies and procedures in an experiment on kinaesthetic figural after-effect. 
(c) Neuro-physiological considerations and details are unnecessary and not ‘.. .strictly 
Televant to a psych ological theory of the kind developed here, which remains throughout 
at the molar level and is not concerned with physiological details’ (Eysenck, 19554, p. 38). 


as well as 
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The last assumption indicates that Eysenck wishes to dissociate himself from Kéhler’s 
(Köhler & Wallach, 1944) electrotonic theory, in fact from all neuro-physiological models, 
and that he wants his own theory to remain at the molar level. Despite that he keeps close 
to the analogy of Pavlovian excitation/inhibition and would thus appear to retain specific 
hypotheses concerning neural mediation. It would seem to be all too easy to equate 
cortical and reactive inhibition and satiation simply because some form of inhibition 
appears to be involved in each. In general it would seem that a theory is being presented 
that requires a reasonably precise definition of its parameters which would allow the 
equating of inhibition and satiation, but none is offered. 

It would also seem that Eysenck leans all too heavily on the experiments by Klein & 
Krech (1952). These authors, using the test of kinaesthetic figural after-effect, described 
in detail by Eysenck (19550, 1957), with brain-damaged patients, claim that their data 
‘...support the hypothesis that one effect of cortical lesions is marked alterations in 
general cortical conductivity’. It is, of course, evident that this hypothesis was not 
directly tested. All that can be said for the conclusion is that it is correct provided that 
the original assumption was correct. Klein & Krech would seem to realize the tenuous- 
ness of their conclusion when they write ‘Future work should explore the possibility of 
direct physiological measurements of conductivity to replace the indirect psychological 
ones used in this study’. In a later article, however, at least one of the authors (Livson & 
Krech, 1955) is in favour of testing further for behavioural concomitants of what is 
termed cortical conductivity. The discussion in this paper on what is recognized to be 
a very speculative theory shows, however, much greater awareness, by contrast to Eysenck, 
of the tenuous nature of cortical constructs and theoretical frameworks built around 
them. It would, furthermore, now appear that any hypothesis linking cortical conductivity 
and satiation phenomena must take into account the study of Brenner (1956), who found 

no differences between brain-damaged and normal groups in their perception of apparent 
movement after continuous stimulation. According to Eysenck’s theory (1955a, 19570) 
such differences should have been found, because he considered that brain damage 
leads to an increase in extraversion, because of increases in cortical and reactive in- 
hibition. 

So far, therefore, the identity of reactive inhibition, conceived as a variant of cortical 
conductivity by Eysenck, and satiation as defined by Kéhler, remains an assumption 
for which there is little positive evidence. This assumption has been incorporated into 
the hypothesis dealing with the relationship between satiation or figural after-effect and 
extraversion which may thus be said to have lost a great deal of its efficiency and validity. 
It may be thought that a stronger case might have been made by considering the affinity 
of Pavlov’s concepts of ‘less or more resistant nervous systems’ and the figural after- 
effect phenomena. Ip in Hull’s system is primarily an explanatory concept in drive 
reduction/reinforcement, and its specific neurological implications in Eysenck’s theory 
may deprive a valuable concept of a great deal of its explanatory powers. 

In his latest book (19576), Eysenck refers (pp. 151-54) to three possible proofs of the 
identity aspect of the postulate linking reactive inhibition, satiation and typological 
differences: neuro-physiological, functional and direct and indirect differential proofs. 
Differential proofs are usually conveyed statistically by correlations between co-varying 

parameters, the difference between the direct and the indirect versions depending on 
whether the relationship between two parameters is measured by correlating several 


VERNON HAMILTON 59 


oie eae the postulated relationship say between reactive inhibition and satiation, 
ped, e mere 2 third parameter to which both are said to be related. In concrete 
by E ia y rs correlated with extraversion, and reactive inhibition as represented 
tekema mpa rather the lack of it is also related to extraversion, then this may be 
dilea FP wee of the identity of reactive inhibition and satiation processes. This is 
‘ee, tras argument. A few simple Euler type of diagrams would show that the 
oe erential proof is acceptable only if the parameters or functions A and B 
Te fe re the correlation between say A and C and between B and C are identical. 
abiso ermore dependent on the size of the correlations obtained. In view of the 
ee i a relationship between conditionability, figural after-effect and introversion- 
jnst one this seems an extremely risky inferential procedure which it is difficult to 
admis GETS in scientific method or on economical grounds. Since Eysenck himself 
teeta 576) that the tests used must be reliable and valid and that the obvious irrelevant 

es of age, sex and intelligence must be controlled, it must be concluded that in the 
present theoretical context this type of proof is not acceptable because of the deficiencies 


to) j . . 
i a these counts of the various studies t 
afi inally, what of the assumption that the pr 
er-effect are identical? Kohler’s findings are 


on i : A z 
i Intensity of stimulation as much as on dur 
naesthetic figural after-effect duration over time has been the independent variable. 


Köhler’s theory furthermore is quite specific concerning the asymptotic character of 
Satiation curves (1944, p. 330), that displacement of a test object depends upon its posi- 
tion with regard to the affected area, i.e. the area of maximum satiation (1944, p. 337 ) 
and that satiation is cumulative and may depend on sensory experience prior to experi- 
an (1944, p. 341). In the studies on kinaesthetic figural after-effect that are 
co here (Eysenck, 1955); Nicholls, 1956), intensity of stimulation and prior 
to ory stimulation were not controlled. (Parenthetically, it may be considered difficult 

decide whether figural after-effect or satiation as defined by Köhler were m fact 


mea : x > 
sured in a bilateral experiment.) 


hat have been considered. 
ocesses of visual and kinaesthetic figural 
that figural after-effect (visual) depends 
ation over time. In experiments with 


(ii) Method and design 


FP has been said to 
he iti, satiation do not appe 
rai construction of the two experim ; 

Ses three questions, two of which have already been discussed. 
The first of these concerns the selection of subjects. A double criterion was employed 
the R scale were used by 


x in Franks’s (1956) study though different cut-off points on 
Ysenck (1955b). As before, any correlation between this scale and the figural after- 


“Hect would make it difficult to consider as established a relationship between anxiety 
: hysteria and satiation. In Nicholls’s study this difficulty was overcome by using 


clinically diagnosed groups of hysterics and dysthymics. The second difficulty in the 
des f control of pre-experimental stimulation. If Köhler’s theory 


is 18n arises from the lack 0 F 
Correct, one would expect that the socially extraverted hysterics might have commenced 
e experiment partially satiated (Hamilton, 1956b). Eysenck (1957b) seems to have 

experimental satiation of hysterics may have affected 


accepted 
i the possibility that pre- ; 
'S own and ee His subsequent suggestion that a lengthy period of dark 


ons behind Eysenck’s hypothesis 
nt empirical evidence. 


19555; Nicholls, 1956) 


indicate that the assumpti 
ar to be supported by sufficie 
ents considered here (Eysenck, 
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adaptation might reduce this semi-permanent satiation to vanishing point would not 
seem a very apt one in relation to the kinaesthetic figural after-effect. 

The third question of methodology concerns the intensity with which subjects rubbed 
the stimulus object prior to judgement. This according to Köhler (Köhler & Wallach, 1944) 
is one of the two crucial parameters. In both the studies considered here it was left un- 
controlled. It may be held that the less timid hysteric, selected because of his high score 
on social extraversion, would employ a firmer finger grip on the apparatus. In terms of 
Kohler’s theory he would thus be expected to show a more pronounced figural after-effect 
than the diffident dysthymic. 


(iii) Statistical inferences 


Considering his satiation experiments, Eysenck (1955a) claims that *. . . our prediction 
is borne out at a statistically significant level in every detail’. This conclusion derives 
only little support from Eysenck’s own study (19555), and may be considered to be 
invalidated by Nicholls’s (1956) study. The main reasons for considering Eysenck’s own 
study as inconclusive are as follows. (1) An overall test of significance of difference 
between hysterics and dysthymics was significant, but only one ‘t’ test in nine reached 
significance when considering the separate stimulation periods. (2) Only two in six 
correlations between the R scale and kinaesthetic figural after-effect were significant. 
(3) Intensity of stimulation and pre-experimental stimulation were not controlled, and 
the percentage decrement curve (Eysenck, 1955a, b) approached the asymptote in only 
one case, i.e. some major requirements of Kohler’s theory were not met. On the basis of 
Eysenck’s study, therefore, it would not be safe to say more than that there appears 
to be a relationship between kinaesthetic figural after-effect and high scores on the R 
scale, which would need to be more analytically investigated. No relationship between 
anxiety and hysteria, reactive inhibition, satiation and introversion-extraversion has 
been conclusively demonstrated by this study. 

Nicholls (1956) set out to test the generality of figural after-effect in twenty different 
stimulus situations, employing clinically diagnosed hysterics and dysthymics as subjects- 
He failed to find any differences in figural after-effect between his groups except in one 
out of three settings of the kinaesthetic figural after-effect apparatus, and in a figure 
reconstruction test which did not correlate with kinaesthetic figural after-effect. No. 
significant correlations between the R scale and the measures of figural after-effect were 
found, and the data contra-indicated the generality of the variable or construct measured 
by figural after-effect and similar tests. In this study, hysteria and the R scale were not 
linked by hypothesis so that a two-tail test of significance was appropriate. This fails to 
reach statistical significance, though ‘t’ (1-762, D.F. =50) is significant at better than the 
5% level on a one-tail test. With these findings Eysenck’s hypothesis linking hysteria- 
reactive inhibition and cortical satiation finds little support. 

Eysenck (19575) attempts to account for the negative findings of Nicholls’s experiment 
by suggesting that the hysterics’ inability to fixate for sufficiently long in experiments of 
visual figural after-effect led to a reduction in the build-up of reactive inhibition or satia- 
tion. This would seem to be a qualitative observation and Eysenck does not present 

empirical data to support his alternative hypothesis. If the postulated distractibility ha 
been empirically demonstrated, it may well be thought surprising that it was not co?” 
sidered to be a disturbing factor in the kinaesthetic experiments. Difficulties over the 
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hysterie s : 5 
pei amay $ es eat Le iene ica 
and figural after-effect might on been scene ee ae seen 
Eis toal yeis l been send a . Eysenck does not indicate whether 
z 
ree Ee e 
S g ationship postulated between reminiscence 
effects and introversion-extraversion (Eysenck, 1955a) has now been shown to be only 
je limited and slight in terms of correlations for normal extraverts (Eysenck, 19576, 
_ soe a relationship between neurotic introversion-extraversion and reminiscence 
se cen found (Eysenck, 19576, footnote, P- 254). As in the case of the figural after- 
cee rie ear Eysenck holds the distractibility of hysterics responsible, resulting from 
tis aoa o dissipate reactive inhibition. He does not consider it necessary to re-examine 
ech uctions from his basic postulates or the justification for the postulates. Turning 
o predictions about oscillations of reversible perspectives, a study by Hamilton (19575), 
substantiated by Nicholls (1956), shows that hysterics have the smallest number of rever- 
sals, and no marked differences between hysterics and other neurotics were found in 
pri in rates of oscillation. (Such changes would, for example, appear in lowered 
ability coefficients for reversible perspectives calculated by the split-half method 


applied to the total inspection period.) 


IV. CONCLUSIONS 


An analysis of Hildebrand’s study indicated that the major measures of extraversion, 
in terms of their factor loadings on the introversion-extraversion factor, were deficient 


in unidimensionality and in validity, and that the R scale particularly was an unreliable 
Measure of pathological extraversion, 1.¢- hysteria. 
d extraversion—in terms of the tests—of Hildebrand’s normal 
ith Eysenck that he is justified in using 
n-extraversion dimension, 


ed. When Eysenck writes 


ao view of the marke 

1 rol group, it would be difficult to agree W t 
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or that the existence of this dimension has been formally prov 

that the dimension can be operationally defined in terms of a few objective tests, he 

Would appear to reduce artificially the complexity of a personality type. It is almost 
h more important 


Platitudino tonic is characterized by perhaps muc 
us to say that an hysteric 1s ene 
forms of behaviour or mechanisms than those expressed by scores on Guilford’s Rhathy- 
mia scale or the Porteus Mazes. Eysenck’s own conception of the structural hierarchy of 
Personality (1947) strongly suggest lly believe that a type is 


s that he, too, does not rea 

adequately defined in terms of a few data at the habit or trait level. 
The second part of the review dealt with hypotheses deduced from postulates linking 
and hysteria with differences in reactive inhibition. 
the postulates were critically examined. They were 
plied to the testing of the hypo- 


The methodology ap 
on and extraversion with conditionability 


sustain Eysenck’s conclusions. 


aan anxiety 
‘a = assumptions underlying 
Gas o Test on insufficient evidence. Bae i 

es linking anxiety and hysteria, introve®™ 


a cortical satiation, Was considered to be inadequate to i 3 
It is, of course, likely that most rapid progress in the development of genetic theories of 


personality may be made by considering hypotheses derived from different levels of 
bio-psychological functioning. In view of the degree of uncertainty, however, that ipso 
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facto attaches to any assumptions supporting inter-level hypotheses it would probably 
pay long-term dividends either to limit the assumptions, or to submit them to prior 
testing. Much wasted labour may be avoided if hypotheses could be derived from postu- 
lates in which the assumptions have maximal empirical support. This would appear to 
be all the more necessary when one compares the relative grossness of Eysenck’s typo- 
logical postulate with the detailed and specific predictions derived from it. It is apparent 
that Eysenck (19576) has realized the need to limit the extent of precise quantitative 
predictions in relation to the principles involved in his postulates. Whereas previously 
(Eysenck, 1955a) the stress has been on the preciseness of the predictions possible in his 
postulate system, Eysenck now (19576) stresses the qualitative aspect of the postulates 
‘derived in a non-rigorous way from previous experiments and generalizations. . .’. 
In this ‘mongrel type of theory’ (1957), p. 251) predictions are frequently ‘.. .much less 
rigorous and verification is either partially or quite non-existent’. It would appear to be 
open to discussion now whether Eysenck’s new theoretical approach remains at the 
hypothetico-deductive level. Furthermore, lack of verification of deductions can be 
laid more firmly at the door-step of ‘non-vigorously’ derived postulates, rather than 
inadequate experimental techniques, sampling, or other ad hoc explanations of negative 
findings. 

The only possible justifiable conclusion on the findings of the conditioning and figural 
after-effect experiments discussed here is that some relationship exists between these two 
mechanisms and the behavioural qualities measured by the R scale. It is likely, considering 
the data of Table 1, that these qualities may be subsumed under the concept of social 
extraversion. If this were independently substantiated, the absence of discriminatory 
ability of this scale may become explicable. 

It is thus difficult to share Eysenck’s optimism concerning the experiments that have 
been discussed, an optimism that finds its expression in the elucidation of a ‘Dynamic 
theory of anxiety and hysteria’ (1955a). Eysenck writes there (p. 40) that the experi- 
ments on conditionability and kinaesthetic figural after-effect ‘...were carried out 
especially in order to provide evidence regarding the power of our theory to make 
possible testable deductions’. It is, of course, valuable to have a theory formulated in 
testable terms and with such specificity that it becomes amenable to experimental 
verification. It is generally agreed that psychiatric and psychoanalytic theories as stated 
at present are too comprehensive and have too many provisos to be directly testable. 
That makes the theories experimentally untested ones, but not demonstrably wrong. 
Eysenck’s ‘Dynamic theory of anxiety and hysteria’ is an ingenious attempt to account 
for an enormous variety of psychological data parsimoniously—perhaps too parsi- 
moniously. The deductions from the theory in relation to reactive inhibition as the 
‘dynamic variable’ do not appear to have been verified to any considerable extent, 8° 

that in terms of this most important criterion it is not a good theory. 


This paper is based on a dissertation submitted in part fulfilment of the Academi¢ 
Postgraduate Diploma in Abnormal Psychology of the University of London, 1956, 
while the writer was a postgraduate student of the University at the Institute ° 
Psychiatry 1955-56. He is indebted to Mr Harry Hurwitz, Birkbeck College, and 
Mr Gwynne Jones, Institute of Psychiatry, of the University of London, who critically 
read parts of the manuscript. 
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ANXIETY AND HYSTERIA—A REPLY 
TO VERNON HAMILTON 


By H. J. EYSENCK 
Institute of Psychiatry, University of London 


In the introduction to my book, The Dynamics of Anaiety and Hysteria, I pointed out 
that: ‘To indicate the tentative nature of the hypotheses put forward, I have included 
in the last chapter a discussion of various criticisms to which the general theory here put 
forward is subject; this should have the added advantage of enabling reviewers to pass 
straight from the introduction to the conclusion without having to read the intervening 
parts.’ Hamilton, in his ‘methodological critique’, has apparently followed this advice: 
which was not meant to be taken seriously; he has also taken up many of those criticisms 
which I have put forward myself, and which he now presents as his own. In addition, he 
has quite misinterpreted a number of facts in a way which is difficult to reconcile with 
the care required of anyone purporting to examine any body of scientific work. In dealing 
with his points I shall concentrate on the main issues, leaving aside the many statements 
of opinion which fill the pages of Hamilton’s essay. 

To begin with, Hamilton contends that ‘Eysenck’s theory of the relationship between 
the dimension of introversion-extraversion and the current nosological categories of the 
neuroses is primarily based, not on his own earliest investigations, but on the findings of 
Hildebrand’. He then goes on to criticize Hildebrand’s Ph.D. thesis on a number of 
points. It is interesting to note the number of errors in this one sentence. The theory in 
question, as I have always been careful to point out, is due to Janet and Jung, not to 
myself. What I have done has been simply to make deductions from their hypotheses 
and to test these experimentally. These deductions are of several different kinds, ranging 
from factor analytic to more strictly experimental ones. Hildebrand’s work is only one 
of many strands; if it had never been carried out, the evidence available would still have 
been quite sufficient, in my view, to support Jung’s hypothesis. The exclusive concentration 
on Hildebrand’s study is therefore quite misplaced. 

The actual criticisms made by Hamilton of the Hildebrand study illustrate a lack of 
awareness of even the more simple theorems of factor analysis. Thus, in discussing his 
Table 1, he claims ‘that the major measures of introversion-extraversion and of neuroti- 
cism are significantly correlated. These results make it clear that the Guilford scales 
cannot produce an undiluted measure of either neuroticism or of introversion extraversioD. 
and that orthogonal solutions of such a matrix are factor analytical artifacts rather than 
evidence for the unidimensionality of Eysenck’s measures.’ This is quite erroneous. Jt 
occurs quite frequently that factors are defined by tests which also have some variance 
on another factor. This merely indicates that the particular test in question is not univocal; 
it does not mean that the factors themselves are not orthogonal. Indeed, the ter™ 
‘factor analytical artifact’ in Hamilton’s argument is meaningless as it stands. All 
statistical and methodological analyses are ‘artifacts’, i.e. ‘a product of human art and 
workmanship‘: it is difficult to see how they could be anything else. 
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Eyenclda a i miann other control subjects tested on the same scale does not support 
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Hasiile y extraverted’. A special plea’ can seldom have had such excellent support! 
Soala of on goes on to attack the use of the Guilford R scale, and of the Extraversion 
fesi the Maudsley Personality Inventory, based in part on the R scale, as measures 
Poite raversion. His argument confuses two quite distinct points, and as it is very im- 
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Se that ‘much the most frequent neurotic disorder of the extraverted type is 
A ies On the other hand, speaking of the introvert, he maintains that: his typical 
ic disorder is psychasthenia’, ould nowadays say, dysthymia. Two 

rom these statem that on any good measure 
‘ should have lower scores than hysterics or psychopaths. (The term 
‘hysterics’, as used by psychiatrists at the time when Jung wrote his famous book, 
included people whom we would now call psychopaths; this will be clear from the quotations 
; have given in chapter 6 of my book.) This is absolutely essential, and indeed has been 
ound to be true by Hildebrand of the R scale. It has also been found to be true of the 
M.P.r. Extraversion Scale in a study by Sigal, Star and Franks, which Hamilton curiously 
i quotes as disproving the value of this scale.” Others, such as Jensen and Claridge, 
ta obtained similar results, and when all the available data are summed it appears 
a e a mean score of 16, hysterics one of 25 and psychopaths one of 30, 
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groups in relation to the neurotic ones. My own interpretation of Jung’s hypothesis had 
always been that dysthymics would be more introverted, hysterics and psychopaths more 
extraverted, than a randomly selected normal group. The data available now confirm 
this prediction with respect to dysthymics and psychopaths, but not with respect to 
hysterics, who are only very slightly more extraverted than normals, whose mean score 
is approximately 24. This failure of the hypothesis may be linked with a curious feature 
relating to the intercorrelation of neuroticism and extraversion in our various groups. 
In normal samples this correlation tends to be around —0-1, whereas in neurotic groups 
it rises to —0-4. This cannot be accounted for in terms of selection. I thought at first 
that possibly the most neurotic and most extraverted groups might not be found in 
mental hospitals at all, but perhaps in prisons. However, studies with recidivist and other 
prison populations have shown that these have scores of both neuroticism and extraversion. 
very similar to the scores obtained by hysterics. Furthermore, when we compared the 
correlations obtained from subgroups of our normal sample, selected for high and low 
neuroticism respectively, we found the same phenomena, i.e. zero correlations for the 
group which is low on neuroticism and substantial negative correlations for the group 
high on neuroticism. These relations are definitely extra-chance; they have been found 
quite independently by American investigators using the m.p.1. The explanation may be 
in terms of ‘response set’, or in terms of a multiplicative effect of emotionality and 
conditioning. 

This problem is being actively pursued at the moment; fortunately its solution is of 
no particular importance in relation to Hamilton’s criticism because the use of the R 
scale or the M.p.r. as a measure of extraversion is not dependent on the precise position of 
the normal group with respect to various clinical groups, but rather on the relative positions 
of the different clinical groups. Hamilton, in his discussion, mixes up these two points 
and is thus enabled to reach a conclusion which is not in accordance with the facts. 

One further point should be mentioned. He com plains that ‘the overlap of all the data 
over the groups of controls, hysterics and dysthymics, is considerable’. I find it difficult 
to see what else one could have expected. In The Scientific Study of Personality, 1 have 
given a brief review of experiments into the reliability of psychiatric diagnoses, showing 
it to be rather low. When criterion reliabilities are well below 0-5, it is impossible even 
for a perfect instrument to give high correlations with the criterion, or to avoid ‘consider- 
able overlap’ between the groups. It is because of this unreliability of psychiatric diag- 
nosis that I have preferred, in working with neurotics, to use a double selection procedure 
by combining diagnosis and questionnaire score. Hamilton’s criticism of this procedure 


is based on his belief that the questionnaire does not correlate with clinic 
the predicted manner. 


to the ground. 


i al diagnosis in 
As this belief has been shown to be false, this criticism also falls 


We must now turn to Hamilton’s discussion of my ‘theoretical assumptions’. Having 
mis-stated my typological postulate (by leaving out all mention of excitatory potentials, 
which form an important part of it), he goes on to say that ‘it seems that in these postu- 
lates untested assumptions, hypotheses, and molar and molecular concepts are inextric- 
ably mixed’. Later on he claims that ‘the basic assumptions underlying the postulates 
were critically examined’. All one can say in answer to this is that Hamilton quite mis- 
conceives the function of postulates in scientific theory. A scientist is free to advance 
any postulate he wishes without having to give any reasons, without having to justify 
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Equally reprehensible is Hamilton’s habit of making statements regarding the lack of 


Availability of certain data when these data are in fact available. Thus, in connexion 
ti Franks’s conditioning experiment. he states that “the hypothesis required the ex- 
i oe of the alternative hypothesis that conditionability of the eyeblink response is 
K ated to degree of neurosis or neuroticism’. He goes on to say that ‘no, unidimensional 

€asures of neuroticism were available to Franks. No conclusions with regard to the 
relationship between conditionability and degree of neurosis or neuroticism can therefore 
be reached.’ That this statement is simply not true, can be checked by anyone who will 
Ook at fig, 2, on p. 124, of volume 48, of The British J ournal of Psychology, or at Franks’s 


Statement of results on P- 147: of volume 52, of The Journal of Abnormal and Social 
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Psychology: ‘When the normals are compared with the neurotics as a combined group, 
there are no significant differences in the number of c.r.’s produced.’ Where facts are 
asserted or denied in this manner in direct contradiction to the actual sources quoted, 
it would be a task of supererogation to enter into any more detailed argumentation. 

It may be worth while, however, to mention one further point. Hamilton discusses 
the problem of using one-tail tests of significance, and says: ‘it would seem that two-tail 
tests of significance are used almost arbitrarily depending on the mere technicality of 
hypothesis formation. . .there would appear to be as much (or as little?) justification for 
linking by hypothesis conditionability and introversion, hysteria and “ Rhathymia”, as 
for linking intelligence and conditionability’. The whole argument suggests an unusual 
degree of confusion. If a particular postulate generates a theorem, and that theorem is 
tested experimentally, then the use of a one-tail test for the estimate of significance 18 
obligatory. The general postulate with which we are concerned generates a theorem that 
normal introverts should condition better than normal extraverts, and that dysthymics 
should condition better than hysterics. Although not required to achieve adequate 
significance, the one-tail test is the correct one to use. On the other hand, there is no 
theory linking intelligence with conditioning, and an overwhelming amount of evidence 
from the literature suggesting an absence of any relationship. This distinction would 
seem to be so obvious as not to require mention if it were not for the fact that Hamilton 
has raised this point. 

Apart from conditioning, the only other prediction discussed in detail by Hamilton 
relates to satiation. I had postulated a functional identity between reactive inhibition 
and satiation, the similarity of which two functions Köhler himself had drawn attention 
to, and which had independently been remarked on by Duncan, who discusses in very 
great detail the remarkable experimental similarities obtaining between these two pheno 
mena. Hamilton’s comments are: ‘In general it would seem that a theory is being pre- 
sented that requires a reasonably precise definition of its parameters which would allow 
the equating of inhibition and satiation, but none is offered. ..the identity of reactive 
inhibition, conceived as a variant of cortical conductivity by Eysenck, and satiation a$ 
defined by Kohler, remains an assumption for which there is little positive evidence.’ 
Hamilton does not mention the very careful attempt of Duncan, quoted in extenso in my 
book, to establish experimental similarities, and he again contravenes the rules of scientific 
logic which allow us to formulate any kind of postulate we like provided it generates 
testable deductions which are then experimentally verified. The evidence here is less 
clear-cut than in the case of conditioning. Several investigations have verified my 
original demonstration of the relationship between kinaesthetic figural after-effects and 
extraversion, although Broadbent has recently reported data suggesting an alternative 
explanation. Results with respect to visual satiation phenomena have failed to support 
the prediction. Experimentally the task of testing the theorem is quite a complicated one: 
particularly as such factors as eye movements interfere in the direct measurement of 
satiation in the visual sector. We have recently succeeded in eliminating this difficulty 
and the conditions for performing a proper test of the theorem in the visual area are now 
available. 

Near the end of his paper Hamilton turns to another theorem relating reminisce??? 
effects to extraversion. His treatment of the results there is in many ways typical of his 
general attitude. The predicted relationship has now been found by a number of different 
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tide torsa lpia et pire v E theory under investigation. Hamilton has 
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ersion-extraversion and reminiscence has not been found.’ For the second 
part of this evaluation Hamilton refers the reader to a footnote on P- 254 of my book. 
This footnote does not refer to neurotic introversion-extraversion at all; indeed, neither 
we nor anybody else have ever carried out reminiscence tests on neurotics of any kind. 
The footnote does refer to certain time relationships, stressing the point that the expected 
phenomena are observed after five minutes of practice, but not after 90 seconds. The reader 


“a urged to compare this footnote with Hamilton’s statement as & final proof of the total 
ack of relationship between the writings to which Hamilton refers, and his statements 
ted that this error of fact was 


a8 to what these writings contain. It should also be no 
pointed out to him by letter jn connexion with the first draft of his paper, and that 
nevertheless the same incorrect statement is found in the published article. 

It will be noted that I have not taken up all of Hamilton’s points. The reason is twofold, 
In the first place I do not wish to extend this reply to an unreasonable length. In the 
second place Hamilton’s statements bear too little relationship to the facts to make 
lengthy discussion worthwhile. Furthermore, most of these points have already been 
discussed in detail in the book itself. The reader who is in any doubt as to whether a given 
criticism is well taken or not is advised to read Hamilton’s presentation of what my 
Colleagues or I said or did in conjunction with what our books and papers show to have 


been really said and done by us. It will, I think, be found that the relationship is too 


tenuous to justify any more lengthy reply- 
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NOTE ON BURT'S 
‘THE DISTRIBUTION OF INTELLIGENCE’* 


By J. C. RAVEN 
Department of Psychological Research, The Crichton Royal, Dumfries 


T. R. Miles has aptly argued that disagreement with Cyril Burt’s definition of ‘intelligence’ 
as ‘innate general cognitive ability’ ‘is a disagreement on policy’. It is not a disagreement 
as regards the facts. Test data which have been systematically collected over more than 
twenty years all point to the fact that the nearer we get to assessing what Burt has found 
to be the ‘general factor’ in intelligence tests, the less we can minimize the fact that, for 
young children, adolescents, adults and old people alike, the usual distribution of test 
scores does not conform to a Gaussian curve, but is negatively skewed. In my own studies 
concerned with the development and decline of mental ability with age, this skewness is 
quite clear, and quite unavoidable. Each attempt to close up the tail of low scores by 
juggling with the test items, or manipulating the numerical results, has decreased the 
usefulness of the information obtained both for the practical purpose of differentiating 
between people and for the psychological study of mental activity in health and illness. 
Attempts similar to those of Alice Heim to construct qualitatively ‘high-grade’ intelligence 
tests, or to rely, as Furneaux does, on differences in the ‘speed’ of intellectual work in 
order to spread out high scores, have proved to be limited in their range of usefulness. 
It would seem that, while many influences can contribute to low-level performance and 
slow work, those increasing the highest order and greatest speed of intellectual activity 
a person is capable of are relatively few. 

My findings are not only in agreement with the data cited by Cyril Burt; they support 
most of the inferences he now draws from his data. On the question of policy, however, 
I disagree with his definition of what is being measured. However certain we are of our 
facts, I do not think the inferences we draw should be incorporated in the definition we 
give of what is being tested, or that we need define ‘intelligence’ at all. 

If necessary, we could define ‘intelligence’ as ‘ability to do what an examiner thinks is 
intelligent’, and proceed, as Spearman did, to compare authorities with respect to what 
they consider ‘intelligent behaviour’, both as regards the opinions they express and the 
tests they select. Operational definitions need not be ‘circular’. We can observe and assess 
the behaviour of individuals when thermometers show certain readings, without having to 
define ‘temperature’. Similarly, we can observe and assess a person’s behaviour in an 
environment involving the solution of given problems without having to interpret that 
behaviour in terms of ‘genetic constitution’. Instead of speculating as to its origins in 
the past, we can make predictions concerning future behaviour, which can be verified 
by subsequent observation. This is what matters, not only in practice, but from the 
point of view of scientific theory and method. In view of this, my own policy has been 
to assess a person’s present capacity for coherent perception and orderly judgement, aS 
also his present recall of acquired information and ability for verbal communication, and 


* Brit. J. Psychol. (1957), 48, 161. 
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person’s present adjustment to his environ- 
s, in health and illness. The results have 
ur to a Gaussian curve. (See Raven, 
ability. Brit. J. Psychol. 39, 12-19.) 


to ascertain how these two components of a 
ment are related at convenient age interval 
onfirmed the artificiality of fitting living behavio 


1948, The comparative assessment of intellectual 
By comparing people with respect to their present behaviour, we can predict and observe 


the occurrence or non-occurrence of a particular ‘order’ of mental activity, and assess 
, > h ma 
a person’s speed of work at a given level. We can determine the factors contributing to 


skilful work or hindering individual adjustment to environmental stresses. We can also 
assess the rate of maturation and decline of ability with age and health. We can even predict 
tions. This is not merely an art, 


= likelihood of similar maturation in successive genera 
It is a fruitful line of strictly scientific observation, inference, prediction and verification, 
in which the definition of what we set out to observe and compare can clarify the in- 


ferences we draw from the records we collect. Unfortunately, Cyril Burt’s present defini- 
tion of ‘intelligence’ as ‘the inborn general cognitive factor’ compromises the inferences 
we may legitimately draw by anticipating the conclusions we may or may not ultimately 


teach, instead of clarifying what we set out to record. 


(Manuscript received 18 September 1957) 
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THE ‘PHENOMENOLOGICAL FALLACY ’— 
A REPLY TO J. R. SMYTHIES 


By U. T. PLACE 
Institute of Experimental Psychology, University of Oxford 


In attempting to demonstrate the fallaciousness of my account of what I have called 
(Place, 1956) the ‘phenomenological fallacy’, Smythies (1957) appears to have misunder- 
stood what I meant by that term. He seems to think that on my view to come out with 
a statement like ‘there is a green image in O’s mind’ is to commit a logical fallacy. 
Statements by themselves can be true or false, meaningful or meaningless, but only 
arguments and inferences can be valid or fallacious. To commit a logical fallacy is to 
draw a conclusion which is not justified or demanded by the premisses of the argument. 
To say that an inference is fallacious is not to imply that the conclusion is necessarily 
false, merely that it does not follow from the premisses. 

The phenomenological fallacy in my sense is the fallacy of supposing, for example, 
that the statement ‘X looks green to O’ commits us logically and inescapably to the 
conclusion ‘there is a green image in O’s mind’. This is not to say that the statement 
‘ there is a green image in O’s mind’ is logically untenable. It may be possible, as Smythies 
points out, to develop a sort of sense-datum language in which the statement ‘there is 
a ma image in O’s mind’ is used where we should normally say ‘so and so looks green 
to 0’. 

If such a language were generally adopted, there is a sense in which anyone who said 
‘X looks green to O° would be committed on switching to the sense-datum language to 
the statement ‘there is a green image in O’s mind’, just as anyone who said ‘the sky is 
blue’ would be committed on translating his remarks into French to the statement ‘le 
ciel est bleu’. But it would still be fallacious to deduce from the premisses ‘images in the 
mind aresometimes green’, ‘brain processes cannot be green’ the conclusion ‘images cannot 
be brain processes’, since words like ‘green’ in the sense-datum language would not mean 


what they mean in our ordinary physical object language to which statements about 
brain processes belong. 


Another possibility which Smythies seems to be hinting at in the latter part of his 
paper is that, although we cannot legitimately infer the real properties of images in the 
mind from the apparent properties of things in the environment, we might conceivably 
have other reasons, perhaps of an experimental nature, for adopting the view that there 
is something literally green, i.e. green in the sense that grass, corroded copper and the 
‘Go’ signal of the traffic light are green, in O’s mind whenever something looks green to 
him. If such a hypothesis were established beyond reasonable doubt on other grounds, 
the inference from the apparent properties of things to the real properties of images in 
the mind would no longer be a fallacy, since it would be supported by the major premiss 
‘whenever something appears to have a certain property, there is an image in the mind 
which actually has that property’. 

While this possibility must undoubtedly be conceded, it is difficult to see any reason 
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for givi 5 . : : : ; ni F 
i giving serious consideration to a hypothesis for which there is no empirical evidence, 
hich is inconsistent with the whole trend of scientific thinking and to which no precise 


meaning has yet been given. 
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Imagination and Thinking: a Psychological Analysis. By P. McKeruiar. London: Cohen 
and West. 1957. Pp. xi+219. 21s. 


‘From the senses to the imagination, from the imagination to thought—such is the order of life and of 
mind.’ It is this route which Dr McKellar has chosen to follow, and it may be said at once that he has 
produced a most interesting book, not the least of whose attractions is that it re-opens a field of observa- 
tion and experiment deserving much more attention than it has recently gained. Broadly his contention 
is that what may, with very general denotation, be called imagery, normal and ‘abnormal’, pervades and 
plays an important role in mental life at every level and therefore affords the opportunity for tracing 
genetic connexions back from processes of creative thinking to those simpler functions such as perception 
which are susceptible to direct experimental attack. Many people may take the view that this is a 
hackneyed approach: one pursued in the past ad nauseam with little positive outcome. It is true that 
a vast, diffusely connected, literature has accumulated, ranging over mystical experience, hallucinosis 
spontaneous and induced, types of imagery, the self-revelations of original and creative thinkers and the 
unconscious sources of inspiration and intuition. This as a whole no one has been able to make very much 
sense of. Dr McKellar has read widely in this field, but his book is by no means a mere compilation. It is 
informed by a definite connexion of ideas, and enlivened by observations of his own. In places, perhaps, 
one may feel that he has drawn his net too widely. In others valuable, relevant, material has been passed 
over. Towards the end the author’s enthusiasm turns didactic to an extent which rather outruns discretion. 
Nevertheless, as a whole, the book represents an attractive and courageous sally into a field full of 
difficulties, but one of considerable potentiality. 

The book opens with a discussion of imagination, thinking and dreaming. Here McKellar’s aim is to 
suggest that normal, ‘respectable’ thinking processes have, both in their motivational aspects and in the 
sources and character of their imaginal material, points of resemblance to the dream which are not 
commonly acknowledged. and which can legitimately be made a starting-point in their study. Bleuler’s 
useful working distinction between autistic and reality-directed thought naturally crops up in the course 
of this discussion, but it is not McKellar’s object to break this down. On the contrary, it remains central 
to a good deal of what he has to say in the rest of the book, and it would have been helpful if he had 
examined it rather more closely at the outset. It is a distinction which is in some danger of acquiring the 
impenetrable respectability of an old scandal. Not infrequently it leads to a gratuitous identification of 
the logical character of R-thought with its character of being in correspondence with objective fact. 
This arises because A-thought recognizably lacks logical sequence, Logic thus appears constitutive of 
what is taken to be its opposite—R-thought’. And ‘R-thought’, in turn, by definition, corresponds 
with reality. But in truth the connexion of thought with reality has less to do with the closeness of its 
logical texture than with a repeated appeal and submission to established fact, whether perceived or 
stored. Effective scientific thinking, for instance, often lacks correct logical gestures and tends to rely 
on adventitious opportunity. Thinking, whose main feature is close logic, on the other hand, is apt to 
be debarred from correspondence with the environment. Either it possesses insufficient redundancy, and 
a single false element suffices to overthrow the whole, or it plays with concepts too remote and abstract, 
however easily named, for contact with concrete experience. Bleuler’s dichotomy was introduced as @ 
device useful in the description of symptoms. It is far from exhausting the varicties and contrasts of 
aspect which thinking processes exhibit. To the present reviewer a good deal of what McKellar contends 
would have been clearer had he made these aspects more explicit at the start—had he considered, for 
instance, which is the more logical, which is the more autistic and which is the more reality-related— 
the paranoic’s brooding or the scientist’s hunch? However, it may fairly be said that in opening up 
R-thinking to lines of analysis which many people would regard as appropriate (and fair?) solely to A- 

thinking, he is taking a useful step in the right direction. 

In accordance with the conclusion of Chapter 1, he next devotes three chapters to an examination of 
imagery of all kinds, and related experiences. Rightly, he by no means confines his attention to the 
commoner, more ‘normal’ types, but adduces data and reports his own inquiries in the wide and fasci- 
nating field which includes involuntary manifestations such as hallucinations, hypnogogic imagery an! 
number-forms. The anecdotal, and sometimes ‘psychical’. treatment of these phenomena in the past 
has rather brought them to be regarded as a kind of mental junk heap of somewhat unsavoury character: 
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experimental, into the underlying levels of mechanism which though essential are normally hidden? 
Their workings may be glimpsed when in crude and sometimes bizarre manifestation, they for instance 
occupy the hypnogogic stage or persistently intrude on waking consciousness as automatic image- 
stereotypes. Dr McKellar has made a start which can claim the support of a sound biological tradition. 

One way in which we can feel our way (after a fashion) experimentally in this field is clearly by resort 
to pharmacological expedients, and McKellar next gives some account of current work, including some 
of his own using mescaline. The contemporary vogue of mescalinophagy, if it has done nothing else, has 
emphasized some of the difficulties in the use of such methods. The dramatic character of the phenomena 
inexpensively obtainable from some of these drugs has perhaps tended to obscure the great variety of 
individual reactions. And Dr McKellar will probably agree that the attempt to pin down the phenomena 
by any form of controlled psychological experiment is apt to prove frustrating in practice. However, 
there have recently been indications that the chemist is gaining some insight into the modus operandi of 
some of these substances and is preparing fresh ones whose chemical structure may bear some known 
relation to their metabolic effects. It is up to the psychologist to devise experimental techniques, as 
opposed to observational and introspective habits, to meet the increased opportunities for work in this 
field which are certainly going to arise. 

From artificially induced psychotic phenomena, McKellar passes to some brief consideration of the 
characteristic features of thought-processes in real psychoses. Although he has some interesting things 
to say in this connexion, it is difficult to avoid some concern as to the value of generalizing from a bird’s 
eye view of these conditions. Seen in more detail, there are doubtless useful conclusions to be drawn by 
the experienced observer armed with a fresh set of conceptions. But in Dr McKellar’s short treatment 
the issues important to further inquiry do not tend to emerge in a very clear-cut: form. This is manifest, 
for instance, in his handling of the distinction between the abstract and the concrete. Certainly this distinc- 
tion, as introduced by Goldstein in connexion with the brain-injured, and extended by Cameron and 
others to the psychotic, has, like Bleuler’s discussed above, its usefulness in the denotation of certain 
symptoms. But there is some danger in the course of general discussion such as McKellar’s—and he 
does not seem entirely to have escaped it—of confusing this dichotomy with other features of the con- 
notation of these two terms. In another sense, for instance, it is quite customary and legitimate to draw 
attention to the abstractness of, say, a neurotic’s thought as evidencing its lack of potential contact 
with adaptive reality—its lack of ‘down-to earthness’. The word ‘concrete’ in Goldstein’s use implies 
failure of adaptation: in another context it may be used to suggest that kind of explicitness without 
which neither effective logic nor factual relationship is possible. As with Bleuler’s distinction, there i 
evidence here of muddled conception lurking behind time-honoured words. Dr McKellar might have 
taken the opportunity of uncovering and eradicating it. 

In the chapters that follow, we are taken on a tour, perhaps a shade carefully conducted, of fields such 
as creative thought and activity, the supernatural and the mystical. Better justice might have been done 
to the latter two topics by a more marked independence of treatment. The interest of both in this con- 
nexion is unquestionable, but the particular psychological questions they raise are not entirely co-extensive- 
However, it is an enviable achievement to have covered, without tedium, ground already so freely trodden 
by others. Nevertheless, especially in relation to ‘creative activity’, one is tempted to wonder whether 
the value of this kind of analysis is not becoming marginal. In particular cases an intellectually sensitive 
and scholarly biographer or critic, working on fresh material, can still contribute, if obliquely, to our 
understanding of these things. But the attempt to reach general conclusions of psychological import by 
re-distillation of such accounts is apt not to rise above the level of intelligent, but infertile, comment. 

When he comes, in his penultimate chapter, to scientific thinking we seem to catch here and there the 
glint of some axe McKellar is gently grinding—for the improvement of the reader, we half suspect- 
Occasionally there are lapses into unedifying pomposity. On page 168, for example, were find: ‘Science, 
therefore, in its characteristic concern with verification and falsification represents the mature rather 

than the developmentally earlier form of thinking.’ One cannot help wondering, perhaps a trifle unkindly» 
what Dr Thouless would have made of this statement had it swum into his ken when he was writing 
Straight and Crooked Thinking. The immediate support McKellar offers for it is Piaget’s finding that it 
is only after the age of seven or eight that children are concerned with the truth or falsity of the explana- 
tions they frame. If science consists in finding explanations and being concerned about their truth, then 
the statement boils down to ‘Young children don’t do science’. But McKellar does not mean to waste 
our time with anything so tritely true. The chief nigger in the woodpile (though there are others 1) is 
clearly the word ‘mature’—a word it might be wiser to banish for ever from all psychological, social, 
literary and artistic discussion, except in descriptive use within the agreed context of a specific develop- 
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the numbers and general background of all age-group samples, and indicated what method of control, 
if any, had been possible in each experiment. 

The experiments described in the book are frequently extremely ingenious, and the methods used to 
obtain a maximum of information from each experiment impressive. Welford and his colleagues were 
clearly right in distrusting overall ‘scores’ of performance, and have sct a standard by which work of 
this kind should in future be judged. On the other hand, while it is certainly true that industrial studies 
can serve as a check on experimental data obtained in short work sessions, one may still entertain some 
doubts on this score, and seek more laboratory studies of the prolonged miniature work situation type— 
if suitable and willing subjects can be found throughout the age range ! 

According to a list provided in the book, the Nuffield Unit during its ten years of life had twenty-four 
members, for periods ranging from 1 to 10 years. The work reported in this book represents 91 man-years 
of research, and is thus probably the greatest single investment ever made in the study of ageing. No 
unprejudiced reader of this book can fail to recognize the worthwhileness of this effort; no one who 
understands the difficulties of team-research will fail to perceive the unifying result of drawing almost 
all one’s colleagues from the same source. Everyone who read the earlier and very preliminary report by 
the same author will applaud the striking advance in content and presentation now achieved: this is 
compulsory reading for all students of ageing, and nearly so for all research psychologists whatever their 
field of interest. 
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Perception and Communication. By D. E. Broappent. London: Pergamon. 1958. 
Pp. v+338. 55s. 


The twelve chapters are headed: Hearing and Behaviour, Selective Listening to Speech, Verbal and Bodily 
Response, The Assessment of Communication Channels for Ease of Listening, The Effects of Noise on 
Behaviour, The General Nature of Vigilance, Some Data on Individual Differences, The Nature of Extinction, 
Immediate Memory and the Shifting of Attention, The Selective Nature of Learning, Recent Views on Skill, 
Retrospect and Prospect. These have been listed in full because the title of the book may not adequately 
prepare the reader for its contents. He may be surprised at the absence of most of the traditional topics 
of visual perception, at the small amount of space given to communication in the ordinary sense of the 
word, and at the prominence given to learning, memory, and skill. ` 

Throughout the book the author is concerned with applying some of the concepts of communications 
engineering to behaviour, but apart from the degree of unification this provides the book does not hold 
together, chapters tending to deal with their separate topics in the manner of review articles. The theme 
recurring most frequently is that the perceptual system can be regarded as a communication channel of 
limited capacity preceded by a filter. The primary evidence comes from experiments on selective listening. 
When the channel is occupied by one set of signals, other signals may be systematically discarded or 
filtered out. Experiments on immediate memory indicate that there is a short-term store in which in- 
coming signals may be held. On an information flow diagram this store can be located between the senses 
and the perceptual channel. The maximum storage time is of the order of seconds, but signals can be kept 
in circulation by being passed through the perceptual system and fed back to the store. To account for 
the relatively permanent effects of learning, conditional probabilities of past perceptual sequences are 
stored separately on the output side of the perceptual channel. This permanent store and the perc ptual 
channel jointly lead to a system for varying output (behaviour) until some input (perceptual event) is 
obtained. No attempt is made to use information theory quantitatively. 

Those who dislike ‘models’ and information theorizing should not be put off. A large part of the book 
is concerned with close and careful analysis of experimental data. On the theoretical side the author 
states his position without being doctrinaire or dogmatic, considering other points of view with sympathy- 

The best parts of the book are those that deal with areas in which Broadbent has established research 
interests—multi-channel listening, the effects of noise, vigilance, immediate memory. They include 
excellent summaries of experiments and critiques of theories. Less balanced, more speculative and tenuous 
are the discussions of the permanent storage and output side of the perceptual channel, based on theories 
of Uttley and Deutsch. The chapter on individual differences is mostly limited to introversion-extraversion+ 
but it seems more fitting to congratulate the author on including individual differences of any sort within 
his theoretical framework than to cavil with the chapter's limitations. 

Broadbent contrasts the concepts he used with those of S-R psychology. There can be no doubt that 
his point of view is fruitful, but the antithesis may not be fully justified. Expectancy theory is said to 
have been neglected because of the vague and ‘anthropomorphic’ associations of words like “cognition > 
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Diagnostic Performance Tests: A Manual for Use with Adults. By Boris Semreonorr and 
Eric Trist. London: Tavistock. 1958. Pp. xvi+176. 32s. 


It has of late become the fashion to criticize the use of mental tests on the ground that the characteristics 
with which they deal form only a fraction of the total personality, and that a mere quantitative mark 
or measurement cannot possibly do justice to the qualitative aspects of the human mind or to the varying 
ways in which these different aspects are fused and integrated to form a unique individual whole. The 
earlier investigators, as Prof. Vernon points out in his preface to this book, made no such mistake. 
and invariably stressed the need for combining psychometric procedures with the clinical or case-study 
method of approach. But during the last twenty years or so there has been a growing tendency for the 
two complementary techniques to fall into separate hands. It is therefore doubly welcome to find the 
authors of this new contribution to diagnostic testing explicitly insisting on the need for both, ‘A testing 
session’, they maintain, ‘should be regarded as a social situation involving the interaction of personalities: 
as such it can yield insight far transcending the result of a mere mechanical examination or a comparison 
of test scores.’ And accordingly, as they explain in their preface, ‘the approach to psychological testing 
which this book exemplifies is one that attempts to bring together both qualitative and quantitative 
methods in a rigorous yet flexible manner’, 

The book itself is intended to serve as a practical manual rather than a systematic or theoretical treatise- 
Its primary purpose is to furnish instructions for the use of a set of five performance tests, some entirely 
new, others based on well-established procedures, all carefully standardized and combined in a battery 
for assessing the psychological efficiency of adults. Most of the work on which it is based was carried out 
during the recent war, first at Mill Hill Emergency Hospital, and then at the War Office Selection 
Boards. These Boards, set up in 1942, were concerned primari ly with selection of Army officers; and several 
of the tests here described were then employed as ‘confirmatory techniques’ to secure a more trustworthy 
rating of the intelligence of the candidates who were interviewed. Later on, at a special Assessment 
Board of the Inter-Services Research Bureau at ‘Pemberley’ (a code-name borrowed from Dr Morgan’s 
account in Spies and Saboteurs), the tests were put to still wider uses: here the ‘ performance test situation” 
was treated as an opportunity for making qualitative observations, and so eventually securing an all- 
round assessment which would, so far as possible, take into account both cognitive and non-cognitive 
factors in estimating cach candidate’s personality. 

In the actual conduct of the work, Mr Trist, who had served as Research Psychologist at Mill Hill 
Emergency Hospital, was the pioneer. New assignments soon afterwards cropped up for which an 
extensive use of performance tests became essential; and for this Dr Semeonoff became responsible. 
He has since continued the work at the University of Edinburgh, and thus collected additional data 
At the request of the Tavistock Institute of Human Relations, which provided a grant in aid, both the 
war-time and the post-war material have now been brought together to form the present manual. For the 
general substance of the book and for the views expressed, the credit belongs jointly to both authors; 
in dpa = P the wor k of Dr Semeonoff. As Prof. Vernon observes, it is rare to find tW 

are able to appreciate and to combine both quantitative and qualitative methods © 
approach. 

The main battery consists of five basic tests: (i) the Se 
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diagnosis. 
CYRIL BURT 


I nformation, Decision and Action: A Study of the Psychological Determinants of Changes 
in Farming Techniques. By F. E. Emery and O. A. Oeser. Melbourne Universi 
Press, London: Cambridge University Press. 1958. Pp. xiii+132. 21s. 


This book reports a study of communication between scientist and farmer, carried out by members of 


= Psychology Department of Melbourne University. Australian scientists and agricultural adminis- 
oe had felt for some time that farmers were slow to use the results of research, and a study of the 
orking of the advisory services, administered, as in Britain, by District Advisory Officers (D.A.0.’s) 


was therefore undertaken. 

A small sample of grazicrs (sheep-farmers) was intensively interviewed about their farming practices 
and about the channels by which they received information. The investigators developed several indices 
which appeared to be related to exposure to new information, and hence to the adoption of progressive 
Practices, (1) An index of urbanization (involving an instrumental rather than a traditional attitude to 
knowledge, and related to post primary education and a history of urban employment). (2) An index of 
Situational motivation (based on age, health, wife’s co-operation, allowing sons to share responsibility). 
(3) An index of conceptual skills and managerial capacity (using credit facilities, planning ahead, 
attending to maintenance). , P 

These independent determinants were expressed as trait indices, and correlated with various sets of 
Progressive practices. Certain groups of practices, such as pasture improvement, were shown to yield 
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The Psychology of Interpersonal Relations. By F. Heiner. New York: Wiley. London: 
Chapman and Hall. 1958. Pp. ix+322. 50s. 


Person Perception and Interpersonal Behavior. Ed. by R. Tacturt and L. PETRULLO. 
Stanford University Press. London: Oxford University Press. 1958. Pp. xx +390. 
60s. 


These two books are a welcome sign that at least some psychologists are now turning to the study of 
questions recognized as psychologically significant in everyday life. For example, how do we form im- 
pressions of other people? Why do we often take an immediate liking or disliking for them? Do we 
‘perceive’ persons in the same way as we perceive things? What is the basis of our feeling that someone 
deserves to be rewarded or punished? How exactly do we induce someone to do what we want? 

Prof. Heider is not much concerned with presenting empirical data. He assumes that a great deal of 
valid knowledge about interpersonal relations is already familiar to us from everyday experience and the 
task he sets himself is one of clarifying this knowledge and of ‘conceptualizing’ it in systematic fashion- 
In this venture he is influenced by Lewin’s method of topological analysis, to which he pays tribute, but 
which he considers inadequate for representing the two-person situation in which he is primarily interested. 

He proceeds by attempting to construct a language that will allow him ‘to represent, if not all, at any 
rate a great number of interpersonal relations, discriminated by conventional language, in such a way 
that their place in a general system will become clearer’. Beginning with words that seem to be vaguely 
related to one another, he then seeks for underlying concepts that make it possible to represent the 
interrelations systematically. The fundamental concepts he employs—life-space, perceiving, causing: 
can, trying, wanting, suffering, sentiments, belonging, ought—are a sort of psychological ‘basic English n 
A notation for these concepts, explained in an Appendix, is used throughout the book. Whether psycholo- 
gists, already confused by a Babel of Tongues, will be prepared to acquire yet another meta-language is 
a moot question. How many would wish to learn to use, for instance, ‘pI’ :0 not Pere a)’ to mean 

all the 2’s that p wants o not to perceive’? 

In so far as Prof. Heider’s work rests on verbal analysis, it may be open to the objection that one 
cannot build a universally valid psychological system in terms of expressions encountered in the English 
language. This remark should not howeyer be taken to detract from the great interest which this original 
work, the outcome of many years of study and thought, will doubtless have for a considerable number 
of readers, 

The second volume consists of contributions to a Harvard symposium held in 1957. Important articles 
by R. B. McLeod and Fritz Heider, previously published elsewhere, are also included. As is usual in the 
case of collections of this kind, the papers vary widely in quality, and in spite of the editors’ commendably 
strenuous efforts, the volume as a whole can hardly be said to leave the reader with an impression that 
f+ preteen tos home — the volume was worthy of publication in its present oan 
pn E a ce = n nore than ‘thinking aloud - The heavy jargon in which parts of iat 
5 > repellent to many readers. It is to be hoped that the ncologism ‘perceive? 
introduced by one contributor will not become popular. j 
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i : 3 s described by them relate to: (i) the apparent distortion ° 
the metric properties of persons due to the observer's use of aniscikonic glasses; (ii) Engel’s novel use of the 
phenomenon of binocular rivalry; and (iii) size-distance relationships in the perception of person 
Ingenious as is their effort, it only touches the fringes of the phenomena of social perception. 

Another interesting paper comes from J. 8. Bruner, D. Shapiro and R. Tagiuri on ‘The Meaning of 
Traits in Isolation and Combination’. This takes an earlier report of Bruner (‘Going beyond the Informe” 
tion’) a step further. 1 he authors’ aim was ‘to investigate the principles that relate the inferences draw” 
from single traits to the inferences made from combinations of the same traits’, and several suggestion? 
emerge which may be of promise in future research. In a separate paper on ‘Social Preference and it 
Perception’, R. Tagiuri addresses himself to the problem of the resemblances between individuals in 
perceiving ‘regularities’ in others. An allied topic is considered by W. L. Hays in a chapter on prai 
Implication and Trait Similarity’ in which he sketches two models for describing the possible form® 


relations among perceived traits which might underlie inferences made from one trait to another. 
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Readings i . 

eadi ngs in Perception. By Davip C. BEARDSLEE and MICHAEL WERTHEIMER. Princeton: 
Van Nostrand. 1958. Pp. xiii+751. 66s. 

under the general editorship of D. C. 
1 three recent and interesting papers: 


runer on perceptual readiness, and Hochberg on the Cornell 


Syr i : 1" * f r . : . : 
se ME oe on perception. The readings are grouped into five main categories: Biological Factors in Per- 
di ion, Psychological Measurement, Perception of Objects and Events, Imagery and Fantasy, Recogni- 

n and Identification of Figures. ‘The third category is much the largest and has thirty-eight papers to 


itself. T = F Sa í 

a The selection of papers must necessarily be a difficult task, but I could have wished that there were 

Ge so many topics in this section which seem to my possibly prejudiced eye to be rather associated with 
iestalt theorizing. I also cannot qui 


T te see the necessity for three papers on sound localization. 
he physiological basis of perception is poorly rep! 


resented. The only sizeable parts on this topic are 
Morgan’s article from the Blake and Ramsey symposium, & study of the effects of adrenochrome, & little 
n nae on his own theory, the various sections of Bruner’s paper and his description om — wak 
cm ernandez-Péon et al. on the effects of distraction on the electrical activity of the cochlear nucleus ©} 
we I should have thought that room could have been found for a whole paper by or on Hebb. This 
pomes up to what seems to me to be the main defect of the collection: there are very few really contro- 
Versial papers. Surely there was space for a detailed critique of Kohler. The paper by Lashley, Chow 
and Semmes would have been ideal, as it also contains & valuable summary of some of this work. 

These readings are intended to supplement or to serve in liew of a one- or two-semester course in per- 
ception, but I am afraid that the student reading this without assistance would need much more guidance. 
The introduction is two and a half pages in length and the only additional help is the occasional footnote 
bringing the references of some of the papers more up-to-date. Three of the papers are from the Scientific 
American, The references which are at the back of this magazine should have been included rather than 
leaving the student with nothing to follow up these topics. Hallowell’s article is without the original 
additional and interesting notes- Several of the papers have appeared in other collections and I am 
beginning to feel that I see Atkinson and McClelland’s paper on submarine trainee torture wherever I look. 

his is the second occasion on which I have seen LeShan’s article on time orientation in a collection of 
readings. Have the editors really studied it? I have found it to be an excellent example for my students 
on how not to do an experiment. Surely it could have been replaced by something by Cohen. 

There are so many papers which could have happily replaced some of those included. What about 

Turphy on ‘Affect and Perceptu Prentice on t Functionalism in Perception’ and Vernon on 
the ‘Functions of Schemata in think that the insularity of the editors is particularly 
noteworthy. Apart from the early and the extract from Michotte, there are not more than 
two other papers from Europe. There from the Institute of Psychiatry and from the 
Applied Psychology Research Unit at Cambridge which could have been included. 

On the positive side, a collection of so many papers in one binding is sure to be useful. There are several 
Papers which are not easily accessible to the student anda number of new translations. Over half of the 
Papers have been written since 1950, and the three by Bruner, Miller and Hochberg will be very welcome. 

BERNARD R. SINGER 
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Tonality as a basis for the study of Musical Talent. By Erik Franxurin. Göteborg: 
Gumpert. 1956. Pp. 193. No price given. 


Emotion and Meaning in Music. By Lnonarp B. Meyer. Chicago: University Press; 
Cambridge University Press. 1957. Pp. x+307. 43s. 6d. 


The Social Psychology of Music. By Paur R. Farnsworrn. New York: Dryden Press. 
1958. Pp. xiv+304. $4.50. 


These three books on the psychology of music are very different from one another in almost every respect, 
including content, approach, author's background, and—although one hesitates to say so—readability. 

Franklin’s book is essentially a research report. It is translated from the Swedish, and occasionally 
the author’s meaning is not quite clear in every detail; furthermore, quotations from authors who wrote 
in German, or even Dutch, are reproduced in the original language, without translation. As implied in 
his title, Franklin’s main concern is with the experience of tonality (i.e. melodic structure as determined 
by the key in which a tune is written). He uses this experience as the basis of a test of ‘tonal musical 
talent’ (“TMT”), in which the subject has to complete an unfinished melody. The results, obtained mostly 
with musically trained subjects, were factor-analysed in a battery along with other tests, including existing 
tests of musical ability, and Franklin concludes that musical talent is to be regarded as functioning on 
two levels. In this he agrees with the early work of Révész and with the results of analyses by British 
writers in the same field (Wing, McLeish). Franklin describes his two ‘talents’ as sensory or ‘mechanical- 
acoustic’, and ‘judicious-musical’, which latter, he says, ‘places the ability to discriminate at the service 
of music’. 

Tn contrast, Meyer’s book is the work of a philosopher and composer. Unlike Franklin, he makes little 
direct reference to previous writers in the psychology of music. Nevertheless, his starting-point is a 
psychological one: of the two opening chapters, the first (headed simply ‘Theory’) develops the 
author's views—deriving largely from Hebb—on the nature of emotion; the second is entitled ‘ Expecta- 
tion and Learning’. The main argument may perhaps be summarized in the author’s own words. ‘Affect’, 
he says, ‘is aroused when an expectation—a tendency to respond—activated by the musical stimulus 
situation, is temporarily inhibited or permanently blocked’. Then, after showing how ‘deviations can 
be regarded as emotional or affective stimuli’, he concludes that ‘once the norms of a style have been 
ascertained, the study and analysis of the affective content of a particular work in that style can be made 
without continual reference to the responses of the listener or critic. That is, subjective content can be 
discussed objectively.’ 

The greater part of the book consists of an elaboration of this and cognate theses, Over a hundred 
examples in musical notation are used as illustrations, and unless one is able to read these (in the proper 
sense) much of the point must inevitably be lost. But even so it is a powerful and provocative book, if 
somewhat heavy going. 

Rd sel set book (which, incidentally, is exceptionally attractively produced) can be read 
pon =a 8 eee pei or Meyer’ 8. The term “Social Psychology” is here used to cover almost 
ae testing oF wilibiést HIE, — of musical scales; music as communication, ; musical taste; the nature 
sud fishiokivensts ee ; app! ee in therapy and in industry. All sections are fully documented, 
area at eA one can look forward to returning for reference. Some sections are, inevitably, 

e disappointing; thus, the chapters on taste amount to little more than an enumeration of the 
results of popularity polls, counts of encyclopedia coverage, and the like, the only moral of which seems 
to be that a certain—if limited—degree of consistency is found between lists obtained under differing 
conditions. In general, the book appears perhaps to better advantage in its factual than its interpretative 


passages, and frequently one finds oneself pencilling question marks in the margin. That this should be 
so emphasizes how imperfectly the real emotive quality of music, particularly for the untrained listener, 
is as yet understood. 


B. SEMEONOFF 


Structuren der Rundfunkprogramm-Auswahl bei Hausfrauen. By OSKAR GRAEFE. 
Münster: Aschendorff. 1958. Pp. viii +172. Paper DM 17.75; cloth DM 19.25. 


The routine part of audience research consists in ascertaining, 
samples, how many have listened or viewe 
felt indifferent or disliked it. The 


at frequent intervals from representative 
; í da given programme and, of those, how many have liked, 
listening or viewing figures and the popularity ratings tend to be presented 
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for the population as a whole or else for given sections of the community. Such information is of course 
important for the planning of programmes; there is, however, something distressingly piecemeal about it 
from the point of view of the social psychologist. It is therefore refreshing to come across an examination 
of radio programme preferences which goes beyond such an approach and attempts to determine, first, 
whether preferences for given programmes tend to go together and, secondly, whether one can isolate 
given types of radio listeners. Graefe took a quota sample of German housewives, all of whom had access 
to the Nordwest Deutscher Rundfunk and asked them to indicate for some 400 programme titles in 
turn whether they would or would not wish to listen to them (the information was sought on a five-point 
scale). Graefe carried out two factorial analyses of the responses: in the first, he isolated four factors of 
programme preferences ranging from a factor of preference for intellectually stimulating and demanding 
programmes to a factor of preferences for programmes where the reaction sought is an emotional one, 
preferably involving excitement and suspense. Graefe then took the analysis one step further and, using 
Stephenson’s inverted factor technique, isolated six different types of listener, each being accounted for 


by a particular set of programme preferences and dislikes. Examples of two such types are the house- 
WE with interest only in matters per Kinder und Kirche, and those with special interest 


ini $ tside world. 3 
m cet sire the a “pes, Craefe shows that they are in turn related, although not always in the 
aving isolated these six types, the husband, age, church attendance, political 


esti i ation of 
expected direction, to education, the occupat age 5 H 1 
silage the reading of newspapers and periodicals, the amount of radio listening and cinema attendance. 


zi ta; the book develops an interesting approach, 
(0 r vi had done more with these da ; b oe i 
one. a a tne and might well lead to the isolation of taste patterns which might then 
in tu i $ tn “at oe ly to sociological but also to psychological variables of temperament and person- 
ality. The kev ned in German in a difficult and somewhat heavy-going manner; it is hoped that 
Ye at JOOK 1 y 


j i i ish journal. HILDE HIMMELWEIT 
a paper on the subject will appear in an English j 


taining to Küche, 


Chemotherapy and the Central Nervous System. By Hexry McIuwary. London: Churchill. 


1957. Pp. 328. 45s. —— 
Pharmakopsychologie und Psychopathologie. By WOLFGANG DE Boor. Berlin: Springer. 
1956. Pp. 291. DM. 39.60. 


S. GARATTINI and V. Guerri. Amsterdam: Elsevier. 1957. 


Psychotropic Drugs. Ed. by 
Pp. 606. 95s. 


they do this in very different ways. 


si i xt-book, and one of the first in this field. It contains 

Chemotherapy and the Central ee mais ne of drugs used in the treatment of dain ly oe 

chapters on general principles anc © including mental illness. Prof. MeIlwain’s own wiles tatione ar 

Involve the central nervous system, f isolated nervous tissues, and he treats pe R n oe 

mainly been into the biochemistry °% god ee ofla sober OY ofmueh relevant clinical, pi nema 

re: pero moa a ebook is therefore likely to be of great bs ante how information 
mae pagetona om cores of drugs in psychiatry and neurology is b: a 

Now on what kinds of evidence 


t together. 
derived different approaches may fit toge hopatholo; 
D G PS d Ph armakopsychologieund pe aint venti cle aie published in German. For example, 
th r de Boor intende 4 dit almost exclusively on inves 18 d two in French, and in some chapters 
hough he seems to have base wolal four appear to bein ie me ani s w = F paea ia ssoimaally 
Out of over 100 references on 810030 > dealt with one by one, = Rees 
ividual drugs are >” Fxperimental evidence, of which 
the pro -on is still smaller. Individual ‘Selbstversuche’. Experimenta! > 
portion is still s a ak ants of ‘Selb: = + 
scribed in terms of case histories and accou is makes the book appear & little conversational sen 
2 great deal exists by nOWs nks for introducing one to 50 much unfamiliar and 
old-fashi ~ Nevertheless, 
: oned, Never 


a of the <unantastbaren egy of experiences 
i i ity of course in German. 
aiteresting literature ad sae! n s are sound paritonliy te presented to an international 
Induced by drugs. Such dape gnel papers and reviews pia 08 to have been specially created, 

Psychotropic Drugs rA rei "The term Fs jaar Se tabuta: The book contains a large 
Symposium at Milan in May =?" uthors ^ 4 +p: i 

‘ 5 : (i) Biochemistry of normal and 

and i + ally interpreted. tions: ( y 
“i 1t has been: Laren which has 

Ount of interesting 


ee ete imals; (iii) Electrophysi 
ani ; ysio- 
es a jour® 
altered cerebral function; (ii) Behav! 


imi ut 
These books cover roughly similar ground, b 


ie to be ‘eine Art Grundriss’ of the subject, 


1 effects of psychotropic drugs on 
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logical basis of normal and altered cerebral function; (iv) Pharmacological basis of normal and altered 
cerebral function; and (v) Clinical experiences. There is a detailed index. For these reasons the information 
in this book is much more accessible than in many other publications of this kind. Psychologists might be 
most interested in sections (ii) and (iii) where several papers describe how aspects of behaviour—e.g. sensory 
input, conditioned avoidance, self-stimulation of the brain—may be altered and analysed by means of 


drugs. Psychotropic Drugs is elegantly printed and illustrated. HANNAH STEINBERG 


A Comprehensive Dictionary of Psychological and Psychoanalytical Terms. By H. B. 
Excis and A. C. Eneusu. New York, London and Toronto: Longmans Green. 
1958. Pp. xiv+594. 60s. 


In 1934 Dr English served as a member of the Advisory Board for Warren’s Dictionary of Psychology, 
an excellent book which has maintained its value over a quarter of a century. During that time, however, 
a great deal has happened in psychology, and it is an educative as well as an entertaining pastime to 
compare the present work with Warren’s dictionary and find out what is new, 
dated or unimportant. 

A main difference in treatment is that in contrast with Wa: 
very useful set of Appendices, Dr and Mrs English have preferred to 
betical sequence. This has the merit of simplicity, but it might perhaps have been more convenient to 
have had such things as Hullian and Rorschach symbols and Statistical formulas (the authors’ pre- 
ferred form of the word) listed separately in tabular form. A good deal of detailed information from 
‘related fields’ (e.g. anatomy of the central nervous system) has also been sacrificed, 

Perhaps the most individual feature of the book is that the authors supplement many of the definitions 
with comment that is usually illuminating, often pungent and only occasionally irrelevant. In this 
connexion the reader is invited to look up xenoglossophilia, which makes an unexpected appearance at 
the end of the list of ‘General Articles’ which contain ‘material that has bearing considerably beyond 
the entry item’. It would be unfair, as the film reviewers would say, to divulge the content of this truly 
Johnsonian entry, which gives a concise statement of the authors’ views on psycholog; 
Having read it, one realizes the significance of the book’s subtitle—4 guide to Usage’. 


and what is considered 


ical terminology. 


B. SEMEONOFR 


Theory of Psychoanalytic Technique. By Karu Menninarr. London: Imago. 1958. 
Pp. xiii+206. 25s. 


This collection of papers is intended primarily for trainee psychoanalysts, but forms a reasonably coherent 
and readable whole for any British reader who 


zs with those of other American practitioners makes it possible 


to regard a great deal of what he says as representative of their form of Freudian orthodoxy. 
For Dr Menninger, 


which the patient ‘re 


atier converted int licit 
verbalizations’ and be understood by interpretation. i 
The most interesting and convincing passages are those in which Dr 


I I » I believe, the first to assert this. He does. 
the extremely interesting, and probably original, observation that when a patient is making progress in 
the consulting-room his flow of thoughts usually follows a recognizable Sequence; at first he talks about 


ae a 


Hy 
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Sere silage then about his relations with the analyst, then about his childhood, then about reality, 
tenes ae, re br relationship, and so on. Any other sequence is a sign of serious resistance. If 
e piece of technical information. 
3i Boci any has practical advice to offer on the problem of bringing analysis to an end. It is 
g to find that he has none to offer about the possibility of following-up his patients during the 
year or two after the end of treatment. This is notoriously a precarious period for the patient, and yet 
it is very difficult to find anything factual about it in the literature. ‘ 
On the subject of fees Dr Menninger’s views are a little naive. He gives the impression that it is an 
essential part of treatment that the patient should pay the analyst’s full fees, since otherwise he does not 
value the treatment or have an adequate incentive to co-operate. The argument may be true enough, but 
at most it justifies the requirement that the patient pay as much as he can afford. Dr Menninger seems 
to have jumped to the conclusion that it justifies the analyst in refusing patients who cannot afford his 
fees: and he even says that one of the circumstances in which treatment may have to be broken off 
prematurely is when the patient has serious financial problems. I know of at least one clinic in this 
country which successfully works on the principle of charging the patient according to his means, and 
meeting the rest of the cost from voluntary subscriptions. It would be interesting to learn from psycho- 
analysts in the National Health Service what they think about the necessity of fees. NIGEL WALKER 


Emotional Factors in Pulmonary Tuberculosis. By Davin M. Kissrn. London: Tavistock. 
1958. Pp. xvii+246. 35s. 
Most clinicians and not a few psychologists are bemused by the wide range of disorders now labelled 
Psychosomatic. Dr Kissen’s book will leave nobody unconvinced of the importance of emotional factors 
in pulmonary tuberculosis. The results of three controlled investigations are presented in much detail. 
All these studies show that emotional factors precede the onset of tuberculosis in a significant proportion 
of cases as compared with controls. Actual or threatened breaks in a love link (romance, engagement or 
marriage) emerge as the most significant trauma preceding the onset or relapse. The outstanding person- 
r lled cases was an ‘inordinate 


ality trait found in 100% of tuberculosis cases and only in 16% of contro à t 
significant findings and examines the psychosomatic 


need for affection’. The author discusses other less nex 
Approach to the management of tuberculosis. Using Halliday’s sevenfold criteria, he finds that pulmonary 
tuberculosis can be considered to be a psychosomatic disease. 

The questionnaire method employed and the technique of ¢ 
Stand criticism by depth psychologists or scientific observers. One is left with th t 
ally complex matter has been oversimplified to fit hypotheses in terms of breaks in love links and an 


inordinate necd for affection. The finding that no case of tuberculosis was without an inordinate need for 
able with the tubercle bacillus which is frankly incredible. 


affection gives this trait a specificity compar: l 
It suggests that such an indefinable trait can be found almost anywhere if one looks hareng ne a 
It would be easy to elaborate further criticisms and thereby angen a P Sa E 
maj i tors in pulmonar; tuberculosis. This book 1s not easy 4 

jor study of emotional facto Į y ac enone 


Worth study. Its price is rather high. 


ontrolled case study will not easily with- 
e fecling that an essenti- 
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Human consciousness i intri 

di s is a system of very intricate semantic co: i i 

j foo of past experience and constructed on planes of different bee 

| i ee cae ae some of these semantic systems are dominant, while others is 

aa el ackground and continue to exist as potentials. The objective investigation 

| Sate ationship between actual and potential links of semantic systems, dependent 
mber of conditions, continues to be a most important problem, and is as yet far 


N i satisfactory solution. 

NE ajo is not solved by the investigations of conceptual thinking which are widely 

by e psychology and which make use of the methods put forward in their time 

z feos i Ky (1958) and Goldstein (1948); these methods give a good description of semantic 

thasa res available to the subject, but do not allow one to proceed to the analysis of 
at real correlation between dominant and potential links of these systems, which often 


remain j at : i 
iat insufficiently realized by t elf, and which do not permit a suffi- 
y accurate tracing of their dy his problem solved by the investiga- 


ti 
oid ape compl exes which constitu i tal element of psychoanalysis; 
ra rene of an objective method remains to this day the weak point of psychoanalysis 
Kite g the description of the dynamics of meaningful associations is often transformed 
system of unfounded surmises thereby depriving it of the character of a genuinely 
ak 


scienti i i 
entific study. The proposal to make use of motor reactions, in the capacity of objective 
which was p 


a. ee of affective complexes, ut forward by one of us many years ago 
it Ta, 1932), permitted a considerable step to be taken in this field, but did not yet make 
Possible to proceed to that ° udy of the dynamics of semantic systems which. 
al problems of psychology. i 


as befo 
re, presents one 
is problem we must consider the use of a number 
the study of the higher nervous 


f the involuntarily arising symp- 


he subject hims 
namics. Nor is t 
titutes the fundamen 


o; pa 
Objective methods, which have been 
f the recording 0: 


to 

Pa of dominant semantic system 

sensit; such method was applied by Schwarz (1948, 
ig Wwity of a dark-adapted eye, resulting from asu 
O illumination with the 
o Sician); after a few combinations, t2 l ane 
ex Provoke a conditioned-reflex lowering of the thresholds of light-sensitivity. But, as 
| Periment showed, such & lowering of the thresholds of light-sensitivity was objectively 
; and a normal adult subject 


Proy ] t 
S hig by the use of a num ee “a sician) which 
ist cena ah corate 0 g phy! sound com- 


ple : 3 ; í : 
tely different, but which are key word in meaning. Tests carried 


i 19 August 1957. 
* Paper read at & meeting of g 57 


the British 
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out to check this showed that words similar in sound but pertaining to a different sense 
group (e.g. the word ‘diktor’ (announcer) did not act as equivalent stimuli, and did not 
provoke a corresponding change in the thresholds of light-sensitivity). However, if the 
subject was given the appropriate dose of chloral hydrate, and the cortex was put into 
an inhibitory state—the system of equivalent links changed, and now, the patient being 
in a drowsy state, the word ‘diktor’, which is similar in sound (to the key word) began 
to provoke the same conditioned reflex change in sensitivity, while the synonymous 
words ‘lekar’ and ‘vrach’ lost their character of equivalent stimuli. Analogous tests 
have been carried out, using different objective indicators (the recording of salivary, 
galvanic skin and vascular reactions, depression of electrical activity of the brain and 
of the blood coagulation reactions) by a number of other investigators (Riess, 1940; 
Krasnogorsky, 1954; Volkova, 1953; Lacey & Smith, 1954; Marushevsky, 1957; Razran, 
19494, b; Markosyan, 1957; and others). 

The facts obtained in these investigations open up new ways for the objective study 
of the dynamics of semantic systems. They show, first and foremost, that a single verbal 
stimulus (i.e. the word) provokes in the subjects, not an isolated, clearly delimited 
reaction, but a definite system of connexions, and indicate that this system of links is of 
a strictly selective nature. They further show that, in a normal adult subject, these 
dominant links are meaningful links: owing to this, words included in past experience 
in a system and having the character of synonyms, begin ‘on the spot’, to provoke the 
same reaction, while words linked on an outward sound basis are braked and practically 
inactive. These facts further show that when the cortex is in a state of inhibition, this 
real correlation of dominant and suppressed links can alter, so that the relatively simpler 
sound-connexions may become dominant, and the more complex semantic connexions 
inhibited. Finally, and this is especially important, all the experiments show that an 
objective line of investigation of the system of semantic connexions and their dynamics does 
exist, and that this method is connected with the alteration in the conditions of the 
brain’s functioning. This shows that the investigator has at his disposal the real possibility 
of concluding which are the dominant links of the system and how the correlation of these 
links actually changes with the alteration of the normal conditions. 


2 
The method which has been used in this stud 
of E. N. Sokolov (1958) and relatin 
(Vinogradova & Sokolov, 1957). 
As these observations showed, the introduction of an 
tactile, etc.) provokes a distinct vascular reaction cons 
blood-vessels and a dilatation of the blood 
reactions are gradually extinguished 
stimulus, but recur when the stimulu 
intensified, weaken when the stimul 
soon as the weak stimulus (e.g. the so 
distinguishable and consequently b 
the subject. 


y is based on data obtained in the laboratory 
g to the study of the components of orienting reflexes 


y new stimulus (visual, auditory: 
isting of a contraction of the finger 
-vessels of the surface of the head. These vascular 
with protracted repetition of one and the same 
s is changed. They intensify when the stimulus 1$ 
us is lessened, and appear especially distinctly a5 
und) approaches threshold intensity, becomes hardly 
egins to provoke extra active orienting reaction i? 


All these indications permit us to evaluate the given changes as a vascular component 
of the orienting reflex. A rapid extinction of the vascular component of the orienting 


_ 
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reflex j saa E 

the help pa “i in the case of the stimulus which is irrelevant for the subject. If, with 

coe a (for instance by suggesting that the subject press a button 

themi aget) T N or with the help of unconditioned reinforcement (a pain or 

ah heen e stimu us is given a signalling meaning, then the tentative reaction 

fin a es considerably more stable. It is maintained during 25-40 repetitions of 
mulus, and the extinction occurs when the reaction becomes automatic. 


Th i : 
e facts described permit the use of the method of recording the vascular components 


of the orienti A Stig : 
orienting reflex, in the question interesting us in this article—namely the objective 


st 
ae Aa a 2 of semantic systems. This was carried out by one of 
The ecti n this study. a 
sf ordes f oo sitting in an igen in “4 are room, was given a series 
fixed on Aa r hd armen: a : in a 3 o ont 180 sec. A glass tube was 
Biases ; ager on the subjec A eft hand, eng tightly to the skin of the finger: 
geen, Th — connected it to the recording capsule on the photoplethysmo- 
the a e change in size of the finger blood-vessels was recorded on the film. Similarly, 
mia Spe in size of the blood-vessels of the head (region art. temporalii superficialis 
the rt. frontalis) was also recorded. A capsule tightly fixed to the temporal region of 
skull and attached to a special holder served as receiver. 
me first part of our investigation was carried out on ten normal school-children, aged 
ad years, and on fifteen mentally retarded children of 13-17, attending a special 
chool, The words used in the experiment were spoken aloud by the experimenter as 
1’ words were chosen for the 


m è 
x onotonously as possible and at one volume-level. ‘Neutra 
Xperiment, i.e. words which could not provoke any special emotional reaction whatever 


m the subject. 

ae observations show, t 
by re orienting reactions manifes 
od s dilatation of the blood-vesse 

een given, this reaction was 
ame level when the words were gi 
marked the first stage of the experiment. Bo y 
Against this background of extinct orienting reactions, & special signalling meaning 
Was given to one word (in the experiments described this word was ‘koshka’ (cat)). The 
Subject was asked to press @ button with his right hand every time he heard this word; 
s registered and also 


a the photographic record t ion of the right hand wa 
he vascular reaction of the left finger- 
The experiment showed that, in these con 


Was given it evoked in a normal subject not only the ? 
steady orienting vascular reaction, Which was maintained for a long time (during 20 to 40 


Tepetitions), whereas the giving of other ‘neutral’ words provoked neither a motor nor 
a vascular reaction. Such & distinct isolation of one signal word, evoking a stable vascular 


reaction, allowed us to begin the main experiment. Ao , 
The first question before us was the following: 1S the orienting vascular reactii 
* r i indicators—th trac- 
_™ Forsimplici osition in this part of our report we shall use only one of these indica e contrac: 
lon of the a a adi: We shall specially examine the relationship of both indicators later. ; 
+ Naturally the first thing that was established was that the pressing of the button with the right hand 
Stoked only a momentary occurrence of vascular reaction in the finger of the left hand and had no influence 

n the vessel reactions in further experiments. 
6-2 


he use of different words provoked, in the normal subjects, 
ted by the contraction of the finger blood vessels and 
Js of the head surface,* but after 15-20 different words 
extinguished and the vascular curve remained on the 
ven. This fade-out of orienting reflexes to any word 


ditions, every time the signal word, ‘koshka’, 
he motor reaction of the hand, but also a 


on evoked 
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only by the given signalling word, or does the same effect extend to a whole system of words, 


taking place, we would be able to work out objectiv: 


ely a system of semantic connexions 
characteristic of a given subject in the circumstances un 


der investigation. 
xperiments make it possible to answer this 


gave the subject an absolutely neutral word 
und, with the key word 

“koshka’ (cat); e.g. ‘steklo’ (glass), ‘karandash’ (pencil), ‘oblako’ (cloud), etc.) we did 
e subject a word connected in meaning to the 

key word (‘kotyonok’ (kitten), ‘mysh’ (mouse), “zhivotnoye’ (animal), ‘sobaka’ (dog)) 
though there was a complete absence of motor reaction, there occurred a distinct contraction 
of the finger blood-vessels, which pointed to the presence of an orienting reaction. This gives 


stakan  okoshko 
(glass) (window) 
| ' 


mashina zhivotnoye kroshka 
(automobile) (animal) (crumb) 
4 + 


i Hii Yael tM NH nl 
I HLL lal Mkali lih 


tsvetok  okoshko 
Mower) (window) 
i 
+ 


staken zhivotnoye kirpich kroshka 
(glass) (animal) (brick) (crumb) 
+ 


Fig, 


mal school-children of 11-12 years to word stimuli. Words linked in 


a’ (cat), ‘korova’ (cow), ‘sobaka’ (dog), ‘zhivotnoye’ (animal) evoke 


» ‘okoshko? (window), have no effect. In the figure 


of application of word stimulus is registered by 
es are the recording of time in seconds, 


the plethysmogram of the finger is 
vertical lines. The thin vertical lin 


to this word (e.g. ‘okoshko’ (window), ‘kroshka’ ( 


PE 
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Teacti sae . A 
a peaa ena ge pe: in a na subject, they are not included in 
These experiments allow us to draw ies a se at cl : cea hk i 
~ peme ae earn po io conclusions. They show that, in evoking 
i rea i g about, at the same time, a whole system of 
meanings. This can be revealed objectively in those cases where the subject does not 
iiny any outwardly manifest voluntary reactions to words pertaining to this system. 
~ Ra rine further corroborate the fact established earlier, namely that the 
meter 1c is the dominant system, while sound resemblances, pertaining to the outward 
aspect of the word, are not included in the dominant system. Finally, the experi- 
ments allow us to take a few steps towards the objective analysis of the stability of these 
Connexions, distinguishing the group of words which reveal a closer link with the given 
key word, from those revealing a more remote link. In this way, we are brought sian 
to an objective analysis of the structure of this system of semantic connexions. 

On the basis of the experiments carried out we can consequently conclude that the 
whole semantic system obtained in our ‘model’ experiment acquires the following 
Structure: in the centre of this structure stands the key word, which has a signalling mean- 
Ing and evokes both a motor and an orienting vascular reaction. This ‘nucleus’ is 
Surrounded by a whole system of potential sense-links, to which pertain words which do 
not evoke an overt motor response, but which do evoke only an orienting reaction. 


Ping . i A A 
Finally, outside of this system lie those neutral words which do not evoke any motor or 
In the normal subject, words not having a semantic connexion 


Vascular reaction at all. 
ig it in sound are also related to these ‘extra-systemic’ 


With the critical word, but resembli 
Signals, 

3 
s the described semantic system changed when certain 
t? To this end experiments were carried out on men- 


tally retarded children suffering from oligophrenia,* in different degrees (debility and 
mbecility) and being taught in special schools. As previous investigations of the higher 
nervous activity of these children have shown (Luria, 1956, 1958), under-development of 


the higher functions of the speech system is characteristic of such children. , 
Experiments in this series gave results which differed sharply from the above-described 


experiments with normal school-children. Ma 
The system of verbal connexions which we were able to ascertain from our subjects 


Was, as a rule, also of a selective nature. But the nature of this selectiveness was different 
and the more profound disturbance 


and less clearly manifest than in normal persons, 

of the mental activity and the corresponding disturbance of the intellectual process, the 

Sreater was the disturbance of the system of links elicited in these cases. we 

In children having a relatively less manifest form of oligophrenia (oligophrenia in the 
15-17 years old) we could, as a rule, 


debility stage—and mainly the older age-group, 
Observe a peculiar fact: the system of dominant connexions comprised both words near to 


the key word in meaning and words similar to it in sound. Vascular orienting reactions were 
‘sobaka’ (dog) which is linked in meaning with the key 


evoked here, both by the word 5 ; 
Signal rg ker = words ‘kroshka’ (crumb) and ‘okoshko’ (window) which have 


we took only 
bral lesion as a result o: 


tah the question arises: how i 
“isfunctions of the brain are presen 


those children having undergone, either while still in the womb or 
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As re, i i 
eaa iG gs f which they showed mental defect. 


uring early development, a severe cere 
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merely a superficial phonetic resemblance to it. However, a motor reaction resulting 
from verbal instruction was evoked only in response to the signal word, ‘koshka’. This 
fact has the characteristic feature that, if vascular reaction to the latter words (similar 
in sound) occurred after a short latent period, being thus immediate in character, then the 
vascular reaction to words having a sense-link with the key word occurred after a signifi- 
cant latent period (up to 7 or 8 sec.), and hence arose as a result of another considerably 
less direct process. This fact illustrated in Fig. 2 gives grounds for important conclusions 
with regard to both the smaller selectiveness of the system of word links in the mentally 
retarded children and to the different actualization of sound and meaning systems which 
are characteristic of a pathologically altered cerebral activity. 

We are able to observe even more significant changes in the system of connexions, in 
experiments with children, having the defect in a more serious degree—or with debile 
children of the younger age-group (12-14 years). 


lozhka utka krovat* podushka 
(spoon) k ( hi (pillow) 


Iii 
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sobaka kirpich kroshka 
(dog) (brick) (crumb) 
+ 


Fig. 2. The vascular reactions to words in a mild oligophrenic (a debile of 16 years). Vascular reactions occur 
both in semantic and in sound connexions, 


As a rule, words close to the key word in meaning, ‘kryssa’ (rat), ‘sobaka’ (dog), 
“zhivotnoye’ (animal), did not provoke orienting vascular reactions and consequently 
did not generally come into the sense-system, worked out by us (only those words having 
a direct connexion to the key word proved the exception; such as, for example, the 
word ‘kotyonok’ (kitten), Instead, words having a sound similarity to the critical word 
(e.g. “kroshka’ (crumb), ‘kryshka’ (lid), ‘kruzhka’ (mug), ‘okoshko’ (window), ete.) 
continued to evoke a vascular reaction; i.e. the nature of the links discovered was directly 
opposite to that observed in the norm. It is interesting that the word ‘myshka’ (little 


word was left (‘mysh’ = mouse) and the sound resemblance (‘--shka’) to the key word 
eliminated—it ceased to evoke the vascular reaction, 

In even more serious forms of oligophrenia ( imbecility) the Specificity of the responsive 
motor reaction disappears. Despite precise instructions to press the button only in answe? 
to the word (‘koshka’) the subjects reacted in this way to words similar in sound to the 
key word. In this way pathological deformation of the verbal system is associated with 
disturbances of the voluntary motor reaction, which reveals the same defects as the 
involuntary vascular component of the orienting reaction. But even in these cases the 
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All th 5 F ee 
of links ee an illustration of which is given in Fig. 3, clearly indicate that the system 
dominant meee pi j eo i disti maily altered and pathological in character, and that the 
ot akae lai 2 of se ective semantic con newions disappears here, while sound-resemblance 
inva aioe ai sense-link nature, begins to occupy the leading position. It is anaes 
aas ie is disturbance of the semantic system is evident here too, and the system 
dhe = clearly divided into the group of central signals, provoking a motor reaction, 
rwhidth up of peripheral verbal signals which do not provoke a motor reaction, but 

nly result in the evocation of distinct vascular reactions. 
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ns but also arbitrary 


E 
Fig. 3, (a) The reaction to words of an imbecile (16 years). Not only vascular reactio: 
motor reactions are disturbed. Explanation given in the text. (The motor reaction is registered by a 
Vertical line + in the lower part of the tracing.) (b) and (c) are examples of vascular reactions in child 
oligophrenics (debiles of 12-14 years). While ther tion to words having semantic 


o is an absence of reac 
connexions with the signal word, reactions to words similar in sound to the signal are observed. 


4 
imited to the study of the structure 


An objective analysis of the semantic system is not 1i i 
hich we have just described. It permits us to goon to the analysis of the dynamics of these 
Connexions and the changes in them which depend on the state of the subject and the 


1 
Conditions of the experiment. 
Ta the dynamics of the experiments carried out on 

“scribed pathological change in the system of meaning © 
he 7 factors which act in a mutually opposing direction. 
. Uning or exercise, which intensifies the selective nature o! 
R the factor of fatigue or exhaustion, which leads to an inhibitory sta’ 
“Sturbs ective connexions. as 
dl a on a number of slight oligophrenics, who in the peter: ya 
Ments revealed characteristic pathological alterations m the system of verbal con- 
nexions, There was an absence of vascular reaction to stimuli similar in meaning, m the 


our subjects, who revealed the 
onnexions, We are able to record 
One of these is the factor of 
f the connexions; the other 
te of the cortex and 
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presence of vascular reactions to words similar in sound. But in the course of the experi- 
ments, with repeated reinforcement of the signal word, ‘koshka’, there was a material 
change in the situation. The subject began to form a system of selective semantic con- 
nexions, evident in that words having an outward sound resemblance to the key word 
ceased to evoke a vascular reaction, while words linked in meaning with the key word 
acquired a signalling character. An example of such an effect of training is shown in 
Fig. 4. 

Fatigue, effecting an inhibitory state of the cortex acted in the opposite direction. 
This could be discovered by carrying out experiments twice in the course of a day— 
morning and evening. Thus in the experiment with an oligophrenic of the older age-group 
(18 years old) carried out in the morning before he began his school work, normal relations 
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Fig. 4. The effect of training on the dynamics of semantic system in an oligophrenic (a debile of 12 


; | pera years). 
Sound-similarity gives place to adequate semantic connexions. (a) First experiment ; (b 


) fourth experiment. 
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Fig. 5. Effect of fatigue on the semantic system of an oligophrenic (a 17-year-old debile) Adequate semantic 
system gives way to primitive sound connexions. (a) Before lesión b) after lessons. 
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in his word system were ascertained. Then an experiment of the same sort was repeated 
after 6 hr. of work in class. In this experiment were revealed a disintegration of sense- 
links and the occurrence of reactions to words resembling the key 
more primitive system of connexions (Fig. 5) was shown. The s 
observed in the presence of headaches, 
condition of the subject. 


: +] a 
word in sound; 1.6. 4 
S 

$ same phenomenon Wa 
influenza, and other disturbances of the genera 


The dynamics of semantic systems discovered in our experiment is not defined by the 
factors of the general condition of the subject alone; they may depend on a number 4% 
inner conditions of experiment, on the basis of which we may have the possibility of 
controlling the dynamics of the systems investigated. The inclusion of the word in a definite 
context can serve as one of the clearest examples of such a control. We have already sai 


ae 
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that a n = 

at ncaljecht Sts of deeply affected oligophrenics, is the appearance of primitive 

okonie ae a = to an outward sound resemblance as a result of which the word 

tioa es a aving merely an outward sound resemblance to the signal word, 

a: at), egins to evoke vascular reactions. But if, by the introduction of this 
into a definite, specially selected series of words, we intensify its own semantic 


connexi i 
xions, the sound resemblance to the signal word can be inhibited and this word 
e give an example of such control of the sense-links 


oe aie ent — the oligophrenic subject in whom the 
ig Wieveaa ch a om a = ative reaction y virtue of its resemblance in sound 
‘ints oF tb = ‘ ika’, we introduce this word into a ee of words relating to other 
(wall), ‘ok a consecutively the words ‘dom (house), ‘dver’ (door), ‘stena’ 
cont r koshko (window). Under such circumstances, the proper semantic field of this 
and ik intensified, its sound resemblance to the signal word loses its significance, 

e same word now ceases to evoke an orientmg reaction linked with the signal 


word. 


st = 
ae evoking vascular reactions. Wi 
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of the subject, but replaced orienting reinforcement (conditioned by giving special signifi- 
cance to one of the verbal stimuli) with a pain reinforcement. The given method is based 
on data obtained earlier in our laboratory by Vinogradova & Sokolov (1957). As these 
experiments showed, thermic stimuli, which provoke specifical thermoregulatory vascular 
reactions, and also pain stimuli evoked characteristic changes in the blood vessels of the 
hand and of the surface of the head. These changes are expressed in the 
tion of the blood-vessels of the head and of the hand under the action of pain and cold 
and in the dilatation of the said blood-vessels under the action of warmth. However, 
these specific reactions do not arise at once, and in the first experiments they are preceded 
by non-specific (alike in all cases) orienting reactions consisting of the dilatation of the 
blood-vessels of the head and the contraction of the blood-vessels of the finger. Only thereafter 


parallel contrac- 


Stimulus 


Sound, 
light, etc. 


Warmth 


ENAA 


Fig. 7. The scheme of the relation of 
recording of the plethysmogra; 


non-specific orienting and special reactions to different stimuli during 
m of the blood-vessels of the finger and the surface of the head. 


This basic fact was used by us for the further objective differentiation of the dynamics 
of semantic system. This series of experiments was carried out on seven normal adult 
subjects. When the preliminary orienting vascular reactions had faded out on all words, 
we began to accompany one of them (in this series of experiments it was the word ‘ skripka i 
(violin)) with a painful electric stimulation applied to the skin—a current of 45 volts. 
In accordance with our earlier data the reinforcement of the word ‘skripka’ (violin) 
with a current at first evoked a reaction of an orienting nature (contraction of the finger 
blood-vessels and dilatation of the blood-vessels of the head) which was gradually replaced 
by the specific pain reaction (parallel contraction of blood-vessels of the head and hands) 
only after 18-25 repetitions of such combinations. 

At this phase we went over to the basic tests. Among various ‘neutral’ words we 


SS . 
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began to introduce words having semantic connexions with the basic stimulus (‘skripka’) 
or having a sound similarity with it. 
ea benazia clear that the words we used provoked reactions of varied character. A 
y wide group of words, in spite of the fact that they had not been reinforced by 
current, evoked exactly the same reaction as the basic stimulus, that is the specific pain 
reaction of parallel contraction of the blood-vessels of the hand and the head. As the analysis 
shows, this group of words obviously had a more direct close link with the key word 
‘skripka? (violin). It included such words as ‘skripach’ (violinist), ‘smychok’ (bow), 
struna’ (string), ‘mandolina’ (mandoline), ‘kontrabas’ (double-bass) and several other 
names of stringed instruments. Besides this group of words there was another still wider 
group which also evoked vascular reactions, although these reactions were not defensive 
but orienting in character, that is were expressed in the dilatation of the blood-vessels of the 
surface of the head and the contraction of the finger blood-vessels. To this group belonged: 
(a) names of stringless musical instruments (‘akkordeon’ (accordion), ‘klarnet’ (clarinet), 
‘baraban’ (drum), etc.); (b) other words connected with music (‘sonata’, ‘kontsert’ (con- 
cert), etc.); (c) in a number of cases the same reaction was evoked by words close to the 
key-word in sound (‘skrepka’ (paper-clip)). In addition to this, ‘neutral’ words did not 
evoke any changes in the vascular curve (e.g. ‘shkaf’ (cupboard), ‘sapog’ (boot), 


“oblako’ (cloud), etc.). 
In the further conduction of the experiments, this phase of primary systemic generaliza- 
tion changed over into a phase of concentration: only the key word (skripka *) reinforced 
by the current continued to provoke a distinct specific (pain) reaction. All words close 
to it in meaning began to evoke an orienting vascular reaction. The group of words, ee 
m previous experiments had evoked an orienting reaction (including also words wit. 
a semantic connexion with the key word, although similar in sound to it) ceased to evoke 
any vascular reaction whatsoever and became completely neutral. Finally, in further 
experiments came the stage of full concentration—only the key word as before kept its 
defensive action; all the remaining words, including even the closest in meaning, went over 
to the category of neutral words. An example of such dynamics of vascular reactions to 


Various words is given in Fig. 8. ; sot 
' This ch ie that the facts described above, i.e. the dependence of the objective 
characteris the possibility of directing the signal 


5 : d 

Vascular reactions to a given word on its context an ae 
e 

meaning of words, are repeated in a new form here also. The word ‘truba’ (pipe or chimne y) 

4 F eaction, when said out of context, ceases to give 


which had given a distinct orienting T i 
it if the wort is included in the context ‘dom’ (house) * pechka’ (stove), ‘krysha’ (roof), 
taking on by that very fact the meaning ee (Fig. 9). 

All to come to two conclusions. f i 
pr ge tions under the conditions of our experiments 


The objecti tudy of vascular reac e € : 
allowed he ter at the fact that all the words are divided into three groups: (1) the 
nucleus of the semantic complex, to which is related the key word and words in direct 


: z i i tion); (2) the periphery of the 
Semanti imity to it (they evoke a specific pain reaction) 
Mia m A related words linked less directly with the key word (evoking 
a e ia an nting reaction); and (3) neutral words, which in our experiment did 


Not evoke any specific or orienting reactions. 
peci ; 
The oree on of these groups at various stages of the ex 
and if at the beginning of the experiment the nucleus of t 


periments may be different, 
he semantic system has a 
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relatively generalized character, then later it becomes concentrated and only the key 
word continues to provoke a specific reaction, while the remaining words, which earlier 
were included in this nucleus, move into the semantic periphery and begin to evoke only 
a non-specific orienting reaction. 

In the method used we gain consequently the possibility of taking one more step along 
the path towards the definition of the structure and dynamics of semantic system, to the 
objective study of which we have dedicated our research. 
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Fig. 8. (a) The initial differentiation of word stimuli during the working out of the conditioned defensive reflex 
to the word ‘skripka’. The words ‘smychok’ (bow), ‘mandolina’ (mandoline), evoke a defensive reactions 
the words ‘kontsert’ (concert), ‘baraban’ (drum)—a reaction of the orienting type. (b) The stage of final 
concentration (fifth experiment)—only reaction to the reinforced word remains. In each record the uppe" 
plethysmogram is that of the blood-vessels of the surface of the head, the lower plethysmogram is that of the 
finger blood-vessels. The double horizontal line register sthe unconditioned reinforcement by electric shock- 
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Fig. 9. The influence of a semantic text on the appearance of different connexions of one and the same word, 
from the phonetic point of view (homonyms). Explanation in the text 


6 
We have traced the natural dynamics of semantic systems obtained by us in those condi- 
tions where we reinforced only one key word. We saw that by the repetition of the experi- 
ments in accordance with a definite plan. we reach a certain stage when the extended 
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connexi ivi i imi 
xions of the given word ceased to appear, since the limit of concentration of the 


system has been reached. However, at any moment we can restore the whole semantic 
ae eee a of its connexions. For this it is sufficient to 

i words, besides the key word ‘skripka’, relating to 
the same system ( mandolina’, ‘gitara’ (guitar), etc.). A single reinforcement of these 
words with the current leads to the immediate restoration of the whole active system of 
words, linked by direct and indirect connexions with the basic stimulus. When this is 
ain the field of words closer to the basic core, which evoke defensive 
evoking only orienting reactions and a neutral zone 
rent character as regards vascular reactions. Fig. 10 
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we introduce the following experiment. 
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the system investigated earlier, 
Such a method does not have a restorative influence 
)—its components remain indifferent as regards 
Vascular reaction. The new reinforced stimulus creates its own q in ma a we 
already know, the character of the reactions is differentiated aonr ing to : e degree of 
Proxim; > < -itant (such as the words ‘byk (bull), telyonok (calf), etc., 
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Other as regards their semantic fields, turn out to be, as it were, absolutely isolated in their 
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objective manifestations. However, this is not entirely correct, and with the help of a 
special variation of our technique we can discover the mutual influence of the two 
semantic groups created by us. 

If we begin to reinforce the word ‘korova’ (cow) before the final differentiation of the 
‘skripka’ system, that is when the elements nearest it continue to evoke orienting reactions, 
we will see that the mutual influence of the two systems does, in fact, take place. If 
after several reinforcements of the word ‘korova’ we use the words of the previous system, 
which had just evoked distinct orienting reactions, they turn out to be inactive. 

Thus, the rise of a new dominant semantic system sharply differing from the system 
which had existed earlier leads to a temporary inhibition of that system, to the breaking 
of its own peripheral links, though the core (defensive reaction to the word ‘skripka’) 
is relatively well preserved. 

Alternating periods of the reinforcement of the word ‘korova’ with periods of reinforce- 
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Fig. 11. The conflicting effect of the reinforcement of ano 
appearance of a new group of signal stimuli (‘moloko™—milk, ‘telyonok `—calf) the action of the stimuli 
of the initial sense system (‘skripka’, ‘gitara’, ‘mandolina’, ‘struna `—string) is braked. A new reinforce- 
ment of the initial semantic system (gitara + the electric shock) leads to the suppression of reactions to the 
words of the new complex (‘stado *—flock, herd, “telyonok’—calf) and the renewal of the former complex 
of links (mandolina, struna). Simultaneously, a conflicting state arises manifesting itself in the change in 


character of the vascular curve. (a) Reinforcement of the word ‘violin’, (b) Reinforcement of the word 
‘cow’ (twice), (c) Reinforcement of the word ‘guitar’. 


ther semantic system (“korova >—cow). With the 


_ We have examined the facts which were ob 
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atedly change the nature of the action of the 
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_. which relate to the one and to the other system. The activation of the system 

ih e word skripka’ (by means of using this word, reinforced by the current, two or 
ree times in succession) leads to the suppression of the links of the ‘korova’ system. 


and vice versa. 
The given semantic systems turn out to b 


sens. " 
an leads to the repression of the other. 
his work on the repeated reconstruction of the system of sense-links does not pass by 


Without leaving its mark on the subject. Respiratory waves, appearing on the plethysmo- 


Sophie curve, general volume oscillations and irregularity of the pulse point to the 
ifficulty with which this reconstruction arises and to that irradiated disorganization 
e difficulties which occur. Fig. 11 


of the vegetative processes, which is a symptom of th 
gives an example illustrating this state. 
Experiments with the reversal of semantic fields and with the study of the objective 
f research. They permit the 


TOP oMi of this reversal open up important perspectives 0 
objective approach to the dynamics of the conflict of two systems, of the ‘suppression’ 


a a system, which results from such a conflict and of that general reaction to the switch- 
ing of dominant systems, which were studied by Pavlov in animals, and in the early 


works of one of us (Luria, 1932) were just tentatively traced in man. 


ment of the word ‘skripka’, we can repe: 


e mutually exclusive, the actualization of one 


7 
tained with the help of the obj 


of studying vascular reactions to the appearance of a signal word. ; : A 
We have still to discuss a final, but very important, question—what is the relationship 


of the semantic system appearing in the objective symptoms described above, to the 
system of conscious connexion which may figure in the verbal account of the subject? 
The fact that in the first series described above vascular reactions also accompanied 
those signals which by themselves did not evoke motor reactions compels us to think 
that by no means all the links reflected in them occur equally consciously, and that in many 


cases vascular reactions reveal potential systems of links more fully than the conscious account 
of the subject is able to. 


In order to verify this basic 


of the descri i i 
ibed series of experiments. i d e 
The results obtained from such an interrogation were sufficiently uniform. The subjects, 


as a rule, were unable either exactly to formulate the aims of the experiment, or to designate 
exactly that group of words evoking definite vascular reactions. An extract from the report 
of the interrogation of one of the subjects may serve as an illustration of this position. 


és Subject A. S. (scientific worker, 25 years old). Experiment no- 4, 4 May 1957 

ell us what happened during the experiment? 

All ki 7 ; ithout an; system, in my opinion. No, in general, you probably have 

3 éystern, ed sie oe ee mae Tk very different. After certain words, the shock was given. 
, n 


AAEN 
ese words were ‘gitara’ and ‘skripka - 


ective method 


question we interrogated our subjects at the termination 


What other words do you recall? 
‘salat’ (lettuce), ‘ mandolina’ (mandoline), ‘akkor- 


‘Doroga’ ‘ > (cow), ‘lozhka’ (spoon), 
ga’ (road), ‘korova’ ( ) ena tat (trough)—that was the first word. 


d 
eon’? (accordion), ‘kosa’ (scythe); 
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What did you feel, what was your attitude to the experiment? 
I took it as a matter of course, and did not react to anything. When there was a shock after new words 
I was surprised, but not much. 


Can you not say what was the aim of this work, was there no special choice of words, or links 
between them? 


I don’t know....I don’t even imagine... . You see the words were so varied... 


Perhaps some words occurred more often than others? 


I did not pay any attention to that. In my opinion the word ‘lozhka’ (spoon) was somehow repeated. 
Well, ‘skripka’ was repeated, of course, and ‘gitara’. 


Can you not apply a single word to a section of the words used? 


Well, I don’t know.. ..I believe they were musical words, the names of musical instruments, but in 
general they were very varied. 


You are right. You were given names o musical instruments. But why were you given these 
i y were you giv 
particular words? 


Probably... .of course, you gave me a shock after the word ‘skripka’... I can guess...oh, and after 
‘gitara’ too! 


Has it occurred to you, or did you guess it during the experiment? 


No, I didn’t think of it then; for me there was no connexion of words, 


Thus the system of links revealed by us, is not of a clear conscious nature, and i is 
reflected much more fully in the system of vascular reactions than in the conscious account of 
the subject. 

The semantic analysis of connexions formed in the subjects is confirmation of this pecu- 
liarity. It shows that the semantic system which is formed can only with difficulty be 


k ategory as ‘stringed 
instruments’. But, together with this, the word ‘arfa’ (harp), for example, never evoked 
a reaction of a similar sort, which compels us to suppose that the principle of the similarity 


ort connexions which it was possible to ascertain by 
ler point of view is held by Razran (19496), who 
imuli occurs as a result of the evaluation of a new 


g i o 
— MM o 
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instructi i i i 

ons x i izati i 

ns in experiments in which the generalization of word stimuli was being studied 
d 


did : š ž 
oe the considerable discrepancy of results, which forced him to come to the 
sion that the influence of voluntary and thought 
oa TENGE WAE ary a processes on the gradi 
generalization is insignificant. : a 
We believe that in the given experiments we have revealed semantic fields or systems 
adult person. These fields or systems, 


ar it past experience and automatic in an 

wea a = at every given moment, form the background of any thought 

any sie he ge of instructions (e.g. in the classification experiments) we can at 

Wie desat raise i aa systems to the level of consciousness, but in ordinary conditions 

ankles io a he given method makes it possible to approach, without the active 

hans n ionoft re subject himself, the complexes of consolidated semantic systems which 
en formed in the process of social speech experience and which are at the same time 


Peculiar to the individual. 
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THE STROBOSCOPIC PATTERNS 
I. THE DARK PHASE 


By J. R. SMYTHIES* 
Psychological Laboratory, University of Cambridget 


A detailed analysis of the dark phase patterns of Brown and Gebhard produced by looking at a 
uniform flickering field has been made. The phenomeno: 
features of the patterns have been described and th 
quantatively. The effect of monochrom 
conducted to determine in the optic syst 
that they arise in the optic system of the 
brought about is discussed. 


n may be classified into various types, general 
eir predominant colours have been evaluated 
atic light was explored and quantitative experiments were 
em of which eye the patterns arise. An argument is presented 
externally dark eye and the mechanism by which this may be 


I. INTRODUCTION AND OUTLINE OF PREVIOUS RESEARCH 


The fact that complex visual perceptions of an illusory nature can be evoked by looking 
at a rhythmically flashing uniform field has been known since the discovery of the 
phenomenon by Purkinje (1823), but only recently, following the work of Grey Walter, 
(1950) has much attention been paid to it. The most significant paper on this subject in 
recent years was published by Brown & Gebhard (1948). In this they presented their 
interesting discovery that the phenomenon is divisible into two quite different kinds, 
which they called the ‘bright’ and ‘dark’ phases. They used only single eye illumination 
in two subjects and reported that these two phases alternated in a manner very reminis- 
cent of retinal rivalry. The ‘bright’ phase was characterised by geometrical patterns and 
the dark phase consisted of ‘a writhing mass of violet flecks against a yellow-green 
background. Their constant motion was rapid and curvilinear.’ Because of the alternation 
of the two phases they suggested that the dark phase patterns are ‘a function of the 
externally dark eye and that the bright phase occur: 
served by the directly stimulated eye’. They then te: 
the externally dark eye at intervals with a weak, di 
that ‘whenever the bright phase w 
brought instant dominance of the dar 


2 


esis (c) can be excluded): I do not think 
vity in the neurones connected to one eye 
S connected to the other eye. Something 


* This work was conducted during the tenure of a Nuffield Fellowship in Medicine. 
+ Now at Worcester Foundation, Shrewsbury, Mass., U.S.A, 
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like thi 
1s must P 
io — ace happen in the case of the still unknown mechanisms whereby th 
something diff elds ee fused in normal stereoscopic vision. But here we are oe 2 " i 
: ifferent, for in the f tl g ig WI 
Bin : 3 case of the dark phase patterns det a 
uc mde, h à etectable acti 
iei A in neurones not under stimulation by their own sense organs. wipe = 
Tt M x e: 
gation was therefore undertaken using more observers and subjecting the me 


to 
a closer analysis. 


II. MATERIAL AND METHODS 


Two source: à . r 
wás lied aae light were used. (i) A beam of light from an Aldis 500 watt slide projector 
glask soreen. Tko by Aes episcotister driven by a variable-speed motor. This beam illuminated a frosted 
covered rina’ i i bject sat behind the screen with his eyes 10 cm. from it so that the illuminated region 
18-7 millilanh nis field of vision. With the rotating sector in position the illumination of the screen was 
A eng Two neutral filters were also used giving illuminations of 3-9 and 0-39 millilamberts. 
same intensit io filters (Kodak nos: 2, 4, 6, and 8 and a matched neutral filter) were also used, all at the 
Various filte y of illumination. They were matched by measuring the intensity of illumination, using the 
ers with a photo-electric cell having approximately the same range of sensitivity as the human 


eye and adjusti in 
altere, ep oleae, the position of the sereen accordingly. Moving the screen farther or nearer to the lamp 
ead so that th of the stimulus field. This was compensated for by altering the position of the subject’s 
Strobisenome f at stimulus field maintained the same retinal projection. (ii) A Standard E.M.I. Electric 
glass Fa This was placed 10 cm. from thi creen with a sheet of tracing paper over the 
across, so i to diffuse the beam. This lamp ly uniform illumination, some 20 cm. 
tainin J pe e subject was placed with the tip of hi the lower limit of this area thus ob- 
g fairly uniform stimulation of all his visual field ex iphery which was at a 


lower Je : cept the extreme peri 
cent level of illumination. The intensity of illumination (at 20 c./s.) was 1:0 log foot lamberts at the 
Te of the sereen. 


Thi 
a hi subjects were used, mair 
under the oap trial runs, were given 
© the flick o owing set conditions. A 

icker for 1 min. and the phenomena de: 


e opal glass 8 
gave an area of fairl, 
s nose touching 


gy students or staff of the department, and, 
he visual phenomena evoked by the stimulus 


aly advanced psycholo; 
es were opened and exposed 


the task of describing t 


fter 30 sec. of dark adaption both ey 
scribed. Then both eyes were shut and covered for 30 sec. 


and 

ji me. isan described. Each eye was then exposed for 1 min., closed again for 30 sec. and then 

described eye was exposed for 1 min. and closed again for 30 sec., the phenomena and after images being 

Opened throughout. Both eyes were then opened for 30 sec. and then one eye was closed for 1 min., 

Pheno again for 30 sec. and then the other eye was closed for 1 min. and then opened again and the 
„nomena described throughout. Thus the effects of stimulating both eyes together could be compared 


Wit T 
of pte effect of stimulating ea and the development of the patterns in time, the effects 
sec. dark adaption and of followed. In twelve cases eighteen 


si g one eye could be 
Eia runs were done with the Aldis lamp (two runs at each of the three levels of illumination and at 
ch of three rates of flicker 6, 12 and 18 ¢./8- cope (two at each of the three 


with the strobos 
th each of t tched neutral filter at 12 c. Js. 


Tate 

S i . 

N se Of flicker) and then two runs wi and the maven! A 

Venteen cases the first series Was omitted and in five only the second series was done. In one case 
ir was in the 


(the A 
Ethor 
Order Xperimenter) a somewhat The first oe a on 
Were even above and the secon iation, ete. The subjects 
so encouraged to draw their patterns. 
JII. RESULTS 


A 

fter the trial runs coherent descriptions of the phenomen: 

ing very constant for each individual over many months. 

a be described elsewhere and this pape! will be concerned ean 
We diffi atterns and with an inquiry into their origins. This pheno- 

erent dark phas? P ibed by Brown and Geb- 


‘enon was found to be considerably more complex than descri ; 
àrd and seven more oT less clear-cut types may be recognized. Moreover, the main 


Mh ar distinguishing the ere the facts that the bright phase patterns were 
re : s 
dominantly geo metrical ereas the dark phase patterns predominantly 


a were obtained and the effects 


The bright phase patterns 
with a description of the 


two phases W 


and flickered wh 
72 
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showed no trace of geometrical form and never flickered. The seven types were as 
follows: 
(i) Amorphous 

This consisted of two colours, usually a red and a green, sometimes in more than one 
shade and most often rather unsaturated. These two swirled around ina very characteristic 
motion described as being just like oil on the surface of water, or sometimes the motion 
was of a thicker liquid like boiling mud or porridge. The following were recorded descrip- 
tions of this (each number corresponds to a different subject): (13) A very definite move- 
ment, oily, steady and very slow with several swirls, currents, whirlpools, spirals—like 
liquid stirred up...a slow oily motion in bright green and a fairly deep brown, very 
irregular splodges, and a large number of vortices, both clockwise and anti-clockwise... «+ 
It is a very odd effect indeed, very clear and marvellously pretty. (15) Hot molten earth 
heaving through the flicker—a voleano—lava in reddish brown—I can see it quite clearly 
and can describe it more satisfactorily than the other. (18) Random oily swirling motion. 
(35) A swift oily swirl like light petroleum on the surface of water. (Five subjects reported 
this type of pattern. In one case (9) there was a swirly oily streaky effect without actual 
movement.) 

(ii) Particulate 

Here the same oily swirling motion was obtained but small objects swirled rather than 
mere sheets of colour. These ‘objects’ were described as looking like (a) bacteria seen 
under a microscope or pond life or powder on a liquid surface (7 subjects); (b) small lines 
and squares described as ‘streets and houses’ swirling around (2 subjects); (c) an antheap 
(1 subject); (d) small pieces of snow-flake or pine cone (1 subject); or (e) a transition to 
class 7a—a shoal of fish (1 subject). 

Examples. (a) (21) Small things wriggling or swirling around, not flickering at all— 
lots of green bacteria things on a pinky-grey ground. . .(sometimes the particles were 
larger and were likened to curds and whey). (14) Powder on a liquid surface. . . grains 0 
sand swirling around...a swirling granulated pattern. (6) Brown and green flecks 
swirling like a cloud. ..green splodges swirling about. (24) Pond life.. .germs under ® 
microscope wriggling madly. (26) Lines and dots in a very peculiar smooth movement 
like a very densely populated slide of bacteria.. a continuous rotary and horizonta 
movement with eddies. (28) A reddy-grey field with green bits writhing on it. (33) Re 
switly patches of plankton in lines. ü 

(b) (18) An aerial photo of a city with streets and blocks of houses. This starts movin& 
around—some green and some red. It is not the same as the antheap—the colours are 
different and more positive; the things are bigger and better defined. (7) It is like looking 
at a city and seeing streets and blocks of houses, but all swirling about. . it is like looking 
at London from a tremendous height and seeing the w .The 
elements are very small and very numerous. 

(c) (18) The movement is like something vaguely familiar — 
movement—a continuous sometimes swirling movement of 

(d) (13) I can see little bits like snowflakes under a microsco 
It is a very restful movement and a very deep red-brown almost maroon; the groun A 
a very deep green. ..not snowflakes, just needles; it is like watching the organizatio” 
of crystals. (6) There are very pale orange flecks a i 


l j moving in the grey, swirling arouD’ 
they look like frost patterns on a window, relatively clear, i 


hole lot swirling about.. - 


like an antheap with random 
little things. 


, ‘onal 
pe, almost three-dimension f, 


$ 
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A K Fa Lovely tropical fish in a blue tank; a tank full of fish and bubbles. The tank 
is purple and the fish greenish. The fish are weaving in and out of the weeds. The tank 
S crammed with fish. They are fish-like shapes—angel-fish— but they have no details 


of fins or eyes. 
(iii) Stationary patterns 
These again were of various kinds: (a) Paisley patterns (2 subjects); (b) marble (2 


subjects): i 3 r a 
ap. ink-blots (2 subjects); (d) map, and (e) leaf patterns (both in 1 subject). In 
e cases the patterns were covered with a remarkable effect looking exactly like very 


6 rippling water. 
“camples. (a) (15) The patterns are Paisley patterns in dark red and various browns 


and I am looking at them through clear deep water. (24) A Paisley pattern effect in red 


and green. 

ae (25) A flat marble wall all gently shimmering like the bottom of a swimming bath 

wits Water flowing over it—it is very solid and real. The marble has a variegated effect 

ileus mineral lines. (25) An effect like rough stucco or mineral in shades of brown with 
ar, clear water rippling gently over it. It is most impressively clear and distinct. 

is (c) (18) A rather messy inkblot kind of pattern. (33) A very complex design in several 
yers; a fixed ground just like an inkblot, then on this there is pond-life and the front 


laver te of P : 
ayer is of separate rather large spherical objects. 


(d) and (e) (11) (The ‘leaf’ pattern was made up of sm 
aves on black water)—hk 


ry curved lines between looking like le 
different coloured veins all in a heap. (This could swirl about a : 
mi map’ pattern was composed of sharp straight lines of various tiknes ae s) 
The. small sharply outlined blocks along them (houses) and largish blank areas ( el s). 
ae Proportion of houses and fields varied. This might also swirl about or be quite station- 

Y with the shallow water effect swimming over it.) od 
M Note. Clearly 3 (e) and 2 (b) are the same pattern either stationary or swirling respec- 
ively, Similarly, as was noted above, pattern 2 (e) is transitory to pattern 7 (a). Patterns 

only rarely did not. 


3(a), (b), (c) never swirled: patterns 2 (a), (c); (4) (e) 


all to very small pieces of colour 
e thousands of leaves 
as if on black water. 


(iv) Watery patterns 
ove of the clear water that could swirl or ripple over the 


This effect was extraordinarily vivid. A variant of this 
f rippled water in sunlight on to the undersurface of a 


5 subjects. 


N 
ameg amples have been given ab 
Wag ce of the class (3) patterns. 
brid an effect like the reflexion Of 

Se. These effects were found in 


(v) Design patterns 
design described as Victorian wall paper or a 


as an ornamental 


3 subjects). 
-paper with dark 
ly distinct—these 


hioned Victorian wall-paper 
shapes arranged with some 


for a wall-paper of 


Mir curious variety W 
“etn abstract design ( 
waje Ples. (25) A V ictorian wall 
a ee ee deep and strange 
ar ite surface. (15) There 1s a dark old-fas 
Te petitive pattern of dark heavy non-representational 
En arity: (18) A dark green ground with a terrific modern design 
Ack lines with knobs on the end forming triangles. 


green bits of fern—A Victorian fern 


ferns were etched in deep green on 
under water— 
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(vi) Animate patterns 


An ‘animate’ effect was obtained only in one subject (25) and was of some living thing 
coupled with a strong emotive sense of ‘eerieness’. The following is his vivid description 
of the experience: It was as if I was looking into very deep water and seeing deep green 
coral or a coiled octopus in dark green and white—very deep. This stuff streaming out 
from the centre (the bright phase patterns) is just surface thought, but this was a deep 
thought. It impressed me a good deal psychologically like Jung’s image—it has intrinsic 
significance or archetypal quality. The marble is deep; the ferns are deeper, but this was 
miles underneath it all....A very unusual effect. It started as centrifugal motion (a 
bright phase pattern), then the nucleus began to have an odd look and a little irregular 
snowflake began to form at ‘marble’ depth and this grew and filled the whole field with 
a salmon-pink ground bearing repeated identical irregular snowflakes. These then all 
melted into the impression of a THING! These small snowflakes melted into one large 
snowflake which became alive; it turned into a living creature—slightly eerie—like 
Quattermass (a prominent science fiction character). 


(vii) Scenes 

Fully formed scenes were of two kinds (a) a single scene of formed objects was pre- 
dominant, and (b) there was a succession of different scenes. 

(a) This was described by two subjects. The first (16) was the borderline case described 
also under 2 (e) of the fish patterns. These varied in complexity and when ill-formed fell 
clearly into the 2 (e) category of a particulate swirl. However, when they were well 
formed they developed good object quality and had fins or stripes and presented the 
appearance of a shoal of fish in an aquarium. The second subject (2) had a constantly 
recurring scene of vegetation, usually simple clumps of grass or leaves. The grasses were 
usually in two clumps growing up from the lower lateral halves of the field and arching 
over in front of the subject’s apparent point of observation. They possessed good object 
quality with little heads of seeds. The leaves were usually arranged around the periphery 
of the field leaving a clear centre. The subject described this as if he were looking out ° 
a tree through a gap in the foliage. Both the grass and the leaves swayed about naturally 

= as if blown by the wind. More complex examples of these 
steamy forests going up a mountain side with a very dirty bro 

` grey vegetation—grey trees—aspens—and different kinds of trees and grass—very 
intricate and seen very clearly.. a very deep indigo ground with very clear grasses 0? 


_ this in outline and trees on a bank, extremely clear cut and distinct, waving about in the 
~ moonlight. 


vegetation patterns par 
wn river below. . . excellen 


(b) Two subjects (5, 18) reported a continual stream of images of fully formed scenes: 
usually of commonplace objects and events such as trains, cars, street scenes, harbou! 
animals, people, etc. One subject described them as being like a number of scenes in ® 
badly cut film. Four other subjects (2, 12, 16, 17) experienced such scenes occasionally: 
In one case (2) they were usually of animals, for example an elephant, a pheasant, e 
beetle, etc. The scenes entirely lacked the aesthetic appeal of the mescaline phenome?® 
and hypnagogic imagery. 


meme * > 
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IV. GENERAL FEATURES OF THE DARK PHASE PATTERNS 


ere much more clear cut, more definite and easier to describe than the bright 


(i) They wi 
phase patterns. 

wt The subjects in general found them very interesting, even fascinating, and one even 

xpressed the conviction that they possessed a power of addiction over the subject as 


developed an active desire to go on looking at them. 
iii) The patterns usually occurred on the nasal side of the field (the side of the externally 


a and then swept across the whole field from time to time except for the extreme 
mia al arc which they did not cover. They usually alternated with the bright phase 
i ns in a manner which reminded many subjects of typical retinal rivalry. They 
UG also co-exist with the bright phase patterns in which case the former appeared as 
a solid wall behind a flickering diaphanous curtain of the bright phase. 
(iv) They were only seen with single eye illumination and never with bot: 
to the flickering field. 
: Ne The dark phase patterns frequently continued as cle 
i hich the bright phase paterns never did. 
Py Many subjects expressed the conviction (not suggested by the experimenter) that 
T p; dark phase patterns were being seen with, or were ‘in’, the externally dark eye. 
heir reasons were that the patterns alternated with the bright phase patterns ina manner 
that reminded them strongly of retinal rivalry; that they did not cover the temporal are 


of the field and were mostly on the nasal side. 


h eyes subjected 


ar-cut positive after-images 


Table 1 
by different coloured lights. Significant differences from the white 
‘A, Aldis lamp; S, strobe; W, Aldis control matched 
blue; M, browns, buffs, etc.; N, black 
e dark phase rows RYGB is of the 
is based on data from 5 subjects, 


P. i 
Sor ee of dark phase colours produced 
with ‘ol are printed in bold type. D, dark phase colour; #, 
and monochromatic lights for intensity; R, red; Y, yellow; @, greens B, 
grey; O, number of reports counted. The proportions in the case of th 
VO it is of the total RYGBMNO. Column A 


total RYGB. In the case of MN 


S from 19 and WB from 18 
D A S wW R Y G B 
-19 0-42 0-28 0-18 0-28 046 0-21 
f 007 0-05 0-04 0:07 0-05 009 0-21 à 
a 0:59 0:48 0-46 0-43 0-40 oodi gs : 
B 0:15 0-05 0:22 0-32 0:27 0-26 08 ‘ 
M 0-16 0-15 0-03 0-06 0-03 015 ous A 
N 0:06 0:13 0:13 0-24 0-21 0-20 oll j 
0 114 179 gg 1225 n6 1305 139 
alia 


tterns reported were shades of red, ea 
yellow, green, blue, violet, purple, nd clay and mud colours, and black and gre "i 
These were always in pairs: sometimes one member of the pair was in two shades or two 
States of dark and pale. Some quantitative measure of the relative frequency of these 
Was obtained as follows. All reports of colours of the dark phase patterns in all the runs 
using white light in all the subjects were counted, tabulated, and scored by counting 
each report of a primary colour red, yellow, green or blue as 1; each report of a mixed 
Colour such as orange: yellow-green; green-blue or purple counted 4 for each of the con- 
stituent colours; and grey °! browned colours counted 4 to grey (0r brown) and 4 to the 
Particular pp concerned. The results are expressed in Table 1. These show that green 
and red predominate over yellow and blue. The significance of these proportions was 


e dark phase pa 


(vii) The colours of thi 
prowns & 
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calculated and showed w=12 standard errors which is a very significant result. The 
relative proportions of red and green were also assessed and came to w=3-8 standard 
errors which is significant. All the values for white light were pooled for this calculation. 
(velit) Subjects showing one type of pattern 
Subjects showing two types of pattern 
Subjects showing three types of pattern 
Subjects showing four types of pattern 
Subjects showing five types of pattern 
Subjects showing six types of pattern 
Total subjects showing dark phase patterns 19 out of 34 


moona-l 


(ix) Some of the dark phase patterns may also be obtained as follows: cover one eye 
and observe a fairly brightly illuminated white surface (from a steady source), after some 
minutes I have been able to observe typical ‘rippling water’ patterns in this manner. 
A similar effect is noted by Nagel as a footnote in Helmholtz (1924), 


V. FURTHER EXPERIMENTAL INVESTIGATION 


(i) Experiments were conducted to see if any further evidence could be obtained as to 
the location of the dark phase patterns and to test Brown and Gebhard’s hypothesis that 
they arise in the neurones belonging to the externally dark eye. If these patterns do 
arise in the optic system of the externally dark eye (the term ‘optic system’ refers to all 
parts of the central nervous system connected particularly to one eye), then stimulation 
of this eye by some means might specifically affect these patterns; whereas, if they arise 
in the system of the illuminated eye, stimulation of the externally dark eye should have 
no particular effect. Brown and Gebhard used this method by flashing a weak steady light 
into the externally dark eye and noted that this always brought on the dark phase patterns. 
However, it is difficult to be certain without quantitative timing experiments whether 
such a change might not represent the normal fluctuation between the two phases. In the 
experiments reported here a quantitative method was used. 


(a) Qualitative investigation. At first the effect of pressure on the externally dark eye was tried. This 
did not prove satisfactory as the degree of pressure could not be controlled properly. Several reports 
were obtained, however, that the pressure clearly immobilized the swirling patterns. 

(b) Quantitative investigations. (i) Materials and methods. A mask was made to fit over the upper part 
of the face covering both eyes. In front of the right eye was a circular piece of frosted glass 5 cm. in 
diameter, 1 cm. from the eye. The unfiltered beam from the Aldis was projected on to this through the 
rotating episcotister. The other eye was covered with a similar piece of glass behind which was a 6-volt 
bulb connected to a variable resistance so that a dim uniform steady light could be applied to the left eye 
Four levels of illumination were used O (none); L, 0-02; LM, 0-2; HM, 1-0; and H, 3-0 millilamberts- 
Wearing the mask the subject saw a flickering field with the right eye anda steady field, or only darkness 
with the left eye. These two fields overlapped in the subjective visual field and the subject was instructed 
to look straight ahead and to report when the dark phase patterns came and went. Each subject was quite 
familiar with his own dark phase patterns and could usually report these end-points without hesitation- 
Some difficulty was experienced with the brightest light. In this case the defining criterion of a non- 
flickering pattern was used. Five subjects were used with six runs for each subject. Each run consisted 
of eighteen consecutive I min. exposures during which the subject. merely said ‘there’ and ‘gone’ te 
mark the limits of the definite appearance of the dark phase patterns in his field. There was 30 sec. rest 
between each exposure during which the subject kept his hand over the right eye-glass during most © 
the experiments. The order of exposure to the different intensities of illumination was varied as show? 
in Table 2 to avoid fatigue effects producing artefacts. 


(ii) Results. The results are shown in Table 3. These results seem to indicate clearly 
that a weak light (L was hardly visible) in the externally dark eye increases the proportio? 
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e dark i ie: ecreas o 
of the da phase whereas a brighter light decreases it. However, as bright lights (H 
in the left eye inhibited the development of the dark ahasa ar f it ze d a 
S thi i hk iz 1 ns 1t appeare possible 
that s effect might last longer than the 30 sec. rest iod etween each 
i ' i might g . rest perio of darkness betw: 
exposure, Examination of the order of exposures showed that twenty-two L anes 

y es 


7 Table 2 
howing the ordering of imuli 

sring of the stimuli to the externally dark eye (see text). Runs 2, 4 and 6 revi 
of A and B. O, off; L, low; LM, low medium; HM, high medium; i. high ee PS 


A 1 3 5 B 1 3 5 
0 LM HM 

LM HM 0 $ A A 

HM oO LM H oO L 

LM HM oO FA H 0 

HM © LM H 0 L 

0 LM HM (0) L H 

HM 0O LM H o L 

LM HM o $ H 

L H O 


0 
LM HM 0 


Table 3 
ute occupied by the dark phase patterns at different strengths 
e externally dark eye in 5 subjects 
ternally dark eye 


of seconds in a min 
of illumination of thi 
Illumination in ex 


Showi 
owing the mean number 


i 
Subject o L LM HM H 
Z 19:9 27 3L-1 20:3 6-0 
S 16-8 37-4 36-2 2 12:0 
Pp 41-6 41-8 28-4 0-0 1:2 
B 21-7 43-1 46-7 18:8 36 
M 35-0 39-6 37-0 22:8 147 
Mean 27-0 38-9 35-9 17-4 T5 
Table 4 


ort of the dark phase patterns, column 3 the mean duration 

nute, column 4 gives the difference between two collated rows and column 5 
vhere relevant. Column 6 gives the number of reports of runs with dark 
the same of 30-60 sec. Column 1 gives the state of illumina- 


how ing: Column 2. The mean time of the initial rep 


of the dark phase patterns per mir 


S yes the cumulative difference V 

p ase component of less than 30 sec. and column 7 

ion of the externally dark eye as to the present run and the previous one (see text) 

1 2 3 4 5 6 i P, 

O after L 13-3 2-8 E = A n 
O after LM 10-0 30-1 27 z r ie 1 
O after HM 18-4 26-4 37 = z 3 K 
O after H 19-4 23-7 —21 —9-1 39 1 
L after O T1 41:3 — — 7 51 
L after H o8 azi 22 Z k 15 
LM after O 9-7 35:9 = — 20 40 
LM after HM 9-4 3T +17 — 6 14 
HM after O 286 180 — — 20 5 
HM after LX 35-2 21-1 +21 = 44 15 
H after O 396 97 = w F 
H after L 43-8 6-7 —3-0 m 55 4 


followed O exposures whereas fifty- 


H exposures and twenty-two O exposures followed L exposures. 
Such a delayed effec 1d therefore lead to a spuriously low figure for the 
O exposures, for the O exposures would be more subject (than would the L exposures) to 
the delayed ‘inhibition of the preceding H exposures. The runs were therefore analysed 
With respect to the level of the preceding exposure and these results are shown in Table 4. 


followed H exposures and fifty-eight L exposures 


eight O exposures followed 
t, if present, wou 
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This shows that exposure to a bright light in the left eye will depress the development of 
the dark phase patterns on stimulation of the right eye with the flickering stimulus 
30 sec. later even with an intervening period of darkness lasting 30 sec. for both eyes. 
Notice in Table 4 the progressive effect of the inhibition of preliminary L, LM, HM, 
and H exposures and also that the effect is only obtained with subsequent O and L 
exposures, presumably because subsequent brighter lights swamp the effect in some way. 
This effect is also shown by the time of the start of the dark phase per run (column 2 
in Table 4). The significance of these ratios is assessed in columns 6 and 7 of Table 4 
which shows the distribution of the number of exposures showing more than 30 sec. 
dark phase activity per minute and the number showing less as between the various 
conditions. The significance of the relative number of below thirty and above thirty runs 
obtained in O, L and LM exposures following O, L and LM exposures compared with 
those following HM and H exposures is given by y?=22 for one degree of freedom, which 
is very significant. Notice further from Table 4 that, whereas some of the difference 
between the O and the L figures in Table 3 must be due to this artefact (because more 
O’s and fewer L’s are preceded by the inhibiting H exposures), not all of it need be, for 
the figure for O after L only just overlaps the figure for L after O and the figure for L 
after H is considerably above that for O after H. Further experiments are needed to 
clarify this point. The figure for LM in Table 3 is not affected by the analysis in Table 4 
as there is not a significant difference between the figures for LM after O and LM after HM. 
However, the delayed inhibition of the dark phase patterns by a previous exposure of 
the externally dark eye to a bright light is itself of great interest. 

(2) Experiments were also conducted to see if the colour of the stimulating light 
affected the colour of the dark phase patterns. The colours were scored as described for 
white light above and the results are also shown in Table 1. This shows that monochro- 
matic red, green and blue depress the reproduction of the same colour in the dark phase 
patterns and that blue and green enhance the production of their complementary colours 
(as compared with white light). The colours produced by yellow were very similar to 
those produced by the white control. The significance of the reduction of the same colour 
in the dark phase patterns by monochromatic light (red, green and blue) was assessed by X? 
by comparing the number of reports of dark phase colours for each stimulus colour a8 
compared with the number of reports of each dark phase colour with the white control 
stimulus. The value for y? was 15 with 2 degrees of freedom which is significant at the 
0:1% level. x? was also estimated in the same manner for the increase in the amount of 
complementary dark phase colour produced by stimulus with green and blue mono- 
chromatic lights. The value was 146 with one degree of freedom, which is very significant. 
It will also be noted in Table 1 that the yellow light of the Aldis projector produces more 
blue than the blue light of the stroboscope, thus keeping to the rule that a monochromatic 
stimulus light will tend to suppress the production of the same colour in the dark phase. 


VI. Discussion 


The evidence that the dark phase patterns arise in the optic system of the externally 
dark eye is as follows: 
(i) They only occur with uniocular stimulation and never with binocular stimulation. 
(ii) They are located mainly on the nasal side of the field and do not cover the extreme 


temporal arc. 
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(iii) They alternate with the bright phase patterns (which certainly arise in the stimu- 
lated eye) in a manner which has reminded many experienced observers in both Brown 
and Gebhard’s series and our own of retinal rivalry. 

z (iv) They are probably increased by shining a dim light (0-02-0-2 millilamberts) 
into the unstimulated eye and are inhibited by shining a brighter light into this eye 
(1-0-3-0 millilamberts). Moreover, this latter inhibition is still effective in the period 


from 30 to 90 sec. after exposure. 

These facts may most easily be explained by the hypothesis presented above. On the 
other hand, if we suppose that the dark phase patterns are produced in the optic system 
of the stimulated eye, one would have expected that they would have been as easily 
visible with both eyes stimulated as with only one. Furthermore the nasal location of 
the patterns would remain unexplained and the results reported in (iv) above could only 
be explained by supposing that the traces of previous activity in the optic system of one 
eye could thus selectively affect the subsequent development of the dark phase patterns 
in the optic system of the other eye. This would appear to be a less plausible hypothesis 
than the alternative—that traces of previous activity in one optic system affect the 
subsequent development of the dark phase patterns in the same system. Thus there is 
good, though not yet conclusive, evidence that the dark phase patterns originate in the 
optic system of the externally dark eye. 

The next problem to decide is whether the interaction occurs at (i) a transorbital level, 
(ii) a cortical level, or (iit) by means of the corticofugal fibres to the retina. The first 
hypothesis is unsatisfactory in that it does not explain why the dark phase patterns should 
be so clear cut, definite and so different from the bright phase patterns, for one would 
expect them merely to be faint replicas of the bright phase patterns; nor does it ee 
why they should have lost all trace of flicker. Nor does it explain why the dark phase 
patterns characteristically develop after some seconds’ stimulation, unless one supposes 
that the unexposed retina must dark adapt for some time before it can react to the dim 
illumination filtering across from the other orbit. But this is incompatible with the fact 
that dim illumination of the externally dark eye increases the amount of the dark aoe 
at the same time as decreasing the dark adaption of the eye. The ord to 
conversant with all the facts is that this is a cortical effect; the neurones fea 

i i -ith the neurones connected to the 
the right retina must surely be closely mingled wi 


f s xions between 
equivalent location on the left retina. Itis possible that 


there may be conne m 
se connected to the left 
the neurones connected to the right eye (F eye neurones) ne pene (g 
eye (L eye neurones) in the cortex. These connexions mig? 


bserve the construction 
of the unified binocular yisual field and would only normally be naar cowed li a 
Sets of neurones were activated from their sense-organs. But in t ie e > is hig! r 
unusual intermittent stimulus activity of the R eye neurones i eal om si 
were, into the inactive L eye neurones along these pen — t 3 E m s a ed) 
and produce these perceptions of the swirling, non- ai =e phase pa a 
Another explanation may be based on Gregory $ hypothesis (persona! communication, 
1957) that there is r between the R eye ne 


cortical filte urones and the L eye neurones 

which cuts out all signal but lets through noise. In which case, when the R eye neurones, 
cuts out & 

for example, are activate 


d by the flickering stimulus any noise generated in this process 
would be conducted to the L eye 


neurones, and there, as these neurones are not being 
activated from their normal source, they would give rise to aberrant perceptions. It is 
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of interest here to note that the appearance of the predominant dark phase patterns is 
very similar to that of visual noise presented on a television screen. The light dots of the 
latter swarm about, under certain conditions, in a manner very reminiscent of the 
‘bacteria’ or ‘pond-life’ of the dark phase patterns, and, moreover, under certain con- 
ditions, effects very like the rippling water patterns of the dark phase may be observed. 
The dark phase patterns may, in fact, be an internal visualisation of one’s own visual 
noise. 

The third hypothesis, that corticofugal fibres going to the externally dark eye may 
also be responsible for the phenomenon, cannot be excluded, but the second hypothesis of 
cortical spread is certainly simpler. However, Muller-Limmroth’s finding (1955) that 
light shone in one eye can produce slow potential changes in the other eye—the nervous 
pathway going via the lateral geniculate body—may be relevant here, Hypotheses (i) 
and (iii) could be eliminated if the phenomenon could be obtained in a person with only 
one eye. I have examined two such cases, but they did not possess sufficient skill to 
report their patterns unambiguously. Further experiments in this line are being conducted. 


I am most grateful to Professor O. L. Zangwill for his continued support and interest in these experi- 
ments, to Mr E. G. Chambers for advice on the statistics and I should like to record my debt to Professor 


Heinrich Klüver for developing the idea that the form constants of hallucinations represents a worthwhile 
field of study. 
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THE TOLMAN AND HONZIK INSIGHT SITUATION 


By W. S. ANTHONY 
Department of Psychology, Durham University 


of processes simpler than insight would account for almost 
but that a result obtained by Evans is a notable exception, 
tion that insight is involved and also to an ‘expectancy’ 


It is argued that an explanation in terms 
all the evidence relating to this situation, 
and is particularly favourable to the supposi 
theory such as that of Deutsch. 


I. [INTRODUCTION 
f insight, reasoning, and latent learning, which 


Deutsch (1956) has put forward a theory © 
Iman & Honzik (1930) situation 


explains, inter alia, the ‘result’ of experiments on the To 
designed to test insight in rats. It is characteristic of Deutsch’s (1953, 1956) theory as a 
whole, that motivated behaviour is regarded as a series of approaches to stimulus- 
Situations. In so far as it relates to the Tolman & Honzik situation (which will be de- 
Scribed below) the theory may be summarized as follows. A particular feature in the 
environment (such features are here called ‘cues’) activates a particular ‘analyser’ 
(a receptor-mechanism). In learning, analysers become arranged in the order in which 
they are activated, each becoming attached to one ‘link’ in a row of links. The first link 
in a row is sensitive to a particular internal state such as hunger, so that when the ee 
's hungry this link becomes excited, and transmits excitation to successive links e 
tow. The analyser attached to the second link will be sensitive to food, and ana ges 
attached to succeeding links will be sensitive to cues which have been ee a 

progressively longer periods of time before the perception of food. When its analyser A 
activated, an excited link stops transmitting excitation to succeeding links, and instea 


takes over control of behaviour, making the organism approach the activating cue. In 
ʻamiliar maze progresses to the goal; for when a cue nearer the 


this way an animal in a f f 
goal is aeri the analyser it activates will be attached = An sect! bool naa A 
excitation; this link will deprive all succeeding links z a i n Li cto 
approach the newly pereived eue. Ta ee rel a i tation of the controlling 
does not lead to the perception of the next, the threshold o - ee er 
link will gradually rise, depriving it ofcontrol. Other penis a os so Hie see 
by other sets of analysers attached to parallel rows of links : w pora p i a naar 
Sensitive to the junction will be attached to one link in eac: iroi = h i 
excitation between rows. As excitation is transmitted along a ion m n n y en : 
Tf, as may be at a choice point, links are ‘ competing for control of behaviour, the “nk 


i haart Teria trol. 

Teceivi citation will exercise the con 

Fro ee ae ss eel be predicted that of two or more paths to the goal, the 
is 


sh . 4 be taken, but that if the animal finds a block in the shortest path 
it mee nom if thare is one) which avoids the block, ir i aoe ; eine 
leads back to the block. Thus Deutsch predicts success In t he “a "iio s ag 
Situation, as may be seen from the description of iapa para on a a 

It is the purpose of the present paper to review briefly the 2 ‘ a ota : ei 
be argued that a great deal of the (apparently conflicting) evidence strong'y gg 
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an explanation which is in terms of processes of a lower order than insight and not in 
accordance with Deutsch’s treatment; but it will also be argued that there is one result, 
viz. Evans (1936), which is especially favourable to Deutsch’s theory or any other 
‘expectancy’ type theory. Deutsch (1956), Munn (1950), Osgood (1953), and Thorpe 
(1956) do not refer to Evans’s result in their reviews of the situation; Caldwell & Jones 
(1954), Helson (1951), and Hilgard (1956) refer to it, only stressing, however, its negative 
aspect. 


Il. DESCRIPTION OF THE SITUATION 
The general plan of the situation may be seen in Fig. 1. The subject is kept on a hunger 
schedule, and is trained to run for food on the maze shown; he is encouraged to acquire 


a preference for path 1 over paths 2 and 3, and for path 2 over path 3. In the test situa- 
tion he runs up path 1 and finds a block beyond the point where paths 1 and 2 converge 


PA 
Path 3 


— Start 

Fig. 1. General plan of the Tolman & Honzik situation. The shortest path to the goal is path 1; the next 
shortest is path 2; the longest is path 3. con., ‘convergence point’ (of paths 1 and 2); cho., choice point- 
The gate near the end of path 2 only permits passage in the direction of the arrow, i.e. towards the con- 
vergence point; it will not allow the animal to enter path 2 from the convergence point. If path 1 is 
blocked at the entrance, or between the entrance and the convergence point, e.g. at ‘A’, then path 2 is 
the best path. In the test situation, after the subject has been given experience of the apparatus, he finds 
path 1 blocked beyond the convergence point, e.g. at ‘B’, for the first time. Except in Evans’s experi- 


ment, the subject then retraces to the choice point and has to choose between paths 2 and 3. Path 3 is 
now the only correct choice. 


(hereinafter called the ‘convergence point’ con.). The block renders both paths 1 and 2 
useless, but path 3 is still available. The rat has to retrace path 1 (there is a non-retracing 
gate at the end of path 2), until it reaches the choice point (cho.), where it chooses between 
paths 2 and 3. It is significant, however, that in Evans’s experiment the rat does not 
retrace path 1, but is picked up and later replaced at the starting-point to make another 
choice from there. In any case path 2 is the stupid choice in this situation, and path 3 
the correct one, and prima facie it seems that if the rat chooses path 3 it is behaving 
insightfully, since in the ordinary way it would prefer path 2. It is, of course, the first 
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test tri ahisi : 
rial which is important, since later good performance could be attributed to simple 


learning, 
Paine (1956) only deals with the 
ee de But his theory would also pr 
oe the main body of the experimen!’ 
tho ards down path 1 by the high-intensity exciti 
ot et path 1. But when the rat comes to the 
“a en so control of behaviour is ta 
itted via the row representing path 


the . è 
ane point, and back up the row Tepr 
ious to the link whose threshold of excitation has risen. Since the low-intensity 


oe is being transmitted in the opposite direction t0 that of the high-intensity 
citation whigh Ss now inhibited, the sat ‘will now be drawn back 6 yath 1 to the 


choice point, and into path 3. 


case where the animal is removed and replaced at 
edict success in the retracing procedure which was 
nts. In the test situation, the rat is first drawn 
ation passing down the row of links 
block, the controlling link loses its 
ken over by a lower-intensity excitation which 
3, across the common analyser sensitive to 
esenting path 1, until it reaches the link 


III. THE EVIDENCE AND AN EXPLANATION 

Tolman & Honzik situation; the evidence, 
2 and 3 on the first test trial, is given in 
al the subjects mostly chose 
hoose path 3 on the first test 


= i of experiments have been done on the 
Sa tespen to the rat’s choice between paths 
rites A positive’ result means that on the first test tri 

; a ‘negative’ result means that they did not mostly ¢ 


trial 
first test trial 
1, the result is here called ‘positive’ 3 
d column. It is maintained in 


Table 1. The rats’ choice on the 
the first test trial 


(Le P 
over half the subjects in an experiment chose path 3 on 
n the thir 


oth 
ise ace called ‘negative’. The exact proportions are given i 
xt of this paper that Evans’s experiment is of particular importance.) 
Result 
Positive Proportion 
or choosing 
Experiment negative path 3 
y A ik (1930; 
a Baal ) -ve 5 out of 11 
Exp. II, group B +ve 7 out of 10 
Keller & Hill (1936) pan eow 
a k -ve 1 out of 7 
+ve 23 out of 29 
Evans (1936) 
Tyo (1937) 
eries 1 
Exp. U (unblindfolded rats), group 2 jas 3 out a 10 
Exp. IV (blindfolded rats), group 2 
Series 2 
i 2 -ve 3 out of 10 
lindfolded rats), group a on T0 


dfolded rats), group 2 
-ve 2 out of 11 
Exp. A -ve 0 out of 26 
Exp. B -ve 0 out of 14 
Esp. C 19 out of 21 
Caldwell & Jones (1954) 
ear in the Table because 
oses. His subjects were di 


2, which in training W 


+ve 


his curious procedure detracts 


vided into two groups (1 and 2); 


Not all of Kuo’s results apP 
as given a forced bias towards 


To: n 
m their relevance for our PUFP 
© results given here are for group 
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path 2; li ini was giv W: e 
group | m training as given a forced bias to ards path 3, and their results ar 
3 


jg to those obtained for group 2. 
e positive result for Tolman & Honzik’s Exp. III, group A, subjects, is also omitted 
> , e 


thr its i 

mepi Ge z Ligier Tolman & Honzik’s Exp. I (negative result) was a repeat, with 

a — : Hsiao’s (1929) experiments. Hsiao’s results on Part I of his work 

ie s i on Part Il they were positive. However, an examination of Hsiao’s 

am : procedure, and behaviour graphs’ allows of an interpretation of his positive 
erms of simple extinction. The particular objection does not apply to Tolman & 


Honzik’ 
pai s and subsequent experiments. 
i a debated observations of Keller & Hill (1936), in particular, point to an explanation 
mple’ terms which covers much of the evidence, with the notable exception of 


Evang? : a ts 
z ns’s experiment. The way m which such an explanation works is indicated in Fig. 2. 
Hona. ) shows a ‘simple’ interpretation of ‘the rats’ choice on the first test trial of the Tolman & 
feta eee according to the various experimental conditions. ‘The diagrams represent the part of 
choles mihi ic > on the test trial, the rat experiences before making his critical choice, i.e. the start, the 
blode Trob (cho.), the convergence point (con.), and the rest of path 1 up to the test-position of the 
tion, (ii) but asic assumptions are made: (i) that in an enclosed maze a rat is liable to mistake its orienta- 
Aa not on an elevated maze, if its vision is normal. Each of the parts (a-f) of the figure repre- 
levata r tiore different experiments, as follows. (a) Tolman & Honzik III, group B, Keller & Hill, 
he ries Ba The rat has been trained to turn right after retracing from a block in path 1; in the test, 
by hand a turn right at the convergence point, is prevented by the one-way gate (or, in Keller & Hill, 
tandra ) from proceeding, and turns left at the choice point (positive result due to extinction of right- 
si a tendency). Keller & Hill, in a second test, removed the end of path 2; here the rat is ‘puzzled’ 
(etei ormer convergence point but, the full response not being aroused, turns right at the choice point 
Bo ive result from lack of extinction). (b) Dove & Thompson B, elevated maze. The convergence 
is made more distinctive both in form and in spatial relations, 50 the right-turning tendency is 


still i 
ill intact at the choice point (negative result). In their Exp- A, a repeat of Tolman & Honzik II, 
ult; it was in fact negative on the first test, but was distinctly 


ees B, we would expect a positive res 
WEBI te than B or Con later tests. (¢) Dove & Thompson ©, elevated maze. The block is made very 
tisi in training, the rat turns left at the choice point without approaching the block; in the test he 
Beri eft as before (negative result, in later trials distinctly more negative than A or B). (d) Kuo 
: es 1, Exps. II and IV, group 2; Caldwell & Jones; enclosed maze. Rat is trained to turn left into 
Path 2; on test trial rat is disoriented and turns left as before (positive result). This explanation also 
&ccounts for Kuo’s other results, including that for the blindfolded rats on the elevated maze (Series 2, 
Exp, IV). (e) Tolman & Honzik II, enclosed maze. In training, rat sometimes approaches block (set back 
definite turning-response is established (negative 


ali P 
à little way)and sometimes turns immediately; hence no E ; 
result). (f) Kuo Series 2, Exp. II, group 2, elevated maze. Rat is trained to turn left into path 2; 
a turbed by convergence point, since it has not been trained in 
ult). Residue of unexplained 


d (undis! 
the usual path, 
Evans (positive); 


then becomes correctly oriente 

result reton); recognizes path 2ast 

isd S: Dove & Thompson A (negative), 
lescribed in detail in the text. 


and enters (negative resi 
Evans's experiment is not pictured here, but 


arried out three experiments, ‘A’, ‘B’ and ‘C’. Exp. tA? 
zik’s Exp. II, group B, and was on maze I, a copy of the 
ee used in that experiment. Independently of Keller & Hill, Dove & Thompson state 
- ‘simple’ explanation as it applies to Tolman & Honzik’s Exp. III, group B. Their 
Exp. ‘B’, on maze II, in which the convergence point was more distinct from the choice 

the results partially confirm it (not 


Point than in maze I, is @ test of the explanation; 
Wholly, owing to their unexpected result on Exp. ‘A’)- In Exp. ‘C’, maze IT was again 


Used; in this experiment the block at A in training was made easily visible, so that the 


Tat did not enter path 1 when itw he block was moved back 


as blocked; for the test runs t: 
O B, and the rat again made his choice between paths 2 and 3 without entering path 1. 
8 


Ww. Dove & Thompson (1943) © 
as a repeat of Tolman & Hon. 
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The authors write, ‘all choices were made while the animal was facing the food box enabling 
him to “see” the entire situation, an important factor in our estimation’. The present 
writer does not agree with their suggestion that insight should be regarded as a kind of 
sight, and thinks it more reasonable to encourage the rat to approach the block rather 
than to try to assess the situation at a distance. It would be interesting, however, to 
know whether, in training, blocking the paths has any disturbing effect on the animal; 
Deutsch and Anthony (1958) report a disturbance produced by the use of blocks in 
training on a two-choice maze. 


Start 


Fig. 3. Elevated maze with screens, used by Evans. cho., choice point; con., convergence point. The screens, 
G and J, are sheets of galvanized iron, each 10 in. high, and contain the doors H and J respectively- 
The doors are 6 in. square, and are hinged at the top. For the experimental and first control group, the 
position of the screens was as shown; but for the block control group, screen J was placed about half-way 
between the convergence point and screen G. For both the experimental and block control groups, door Hi 
is closed for the first stage of training only, and door J is closed for the third stage of training only. Thus, 
in the third stage of training (the test situation), path 3 is the only open path for the experimental group» 


and path 2 is the shorter open path for the block control group. For the first control group, door H was 
always closed and door J always open. 


The explanation indicated in Fig. 2 does not a 


pply to Evans’s result. His experiment 
was on an elevated maze with screens, 


as shown in Fig. 3. There were three groups of 
subjects: an experimental group and two control groups. The experimental subjects were 
first trained with path 1 blocked near the choice point, so that they acquired a consistent 
preference for path 2 over path 3. Then they were given a second stage of training, with 
all three paths open, and acquired a consistent preference for path 1. Finally, they wer 
given a third series of trials, in which path 1 was blocked 
and the goal. In this series, on the first trial, all sub 
the block; then, on retracing path 1, they were removed before they reached the convergence 
point, and after 10 or 15 minutes were replaced at the starting-place, and allowed tO 
choose again between the three paths. Any subject which again chose path 1 was removed 
and given another trial, as before. This procedure was continued until every subject had 
chosen either path 2 or path 3. Out of twenty-nine subjects, twenty-three chose correctly 
after first abandoning path 1, and only six chose path 2. 


between the convergence point 
jects chose path 1 and approached 


, e 


W. S. ANTHONY 123 


po pap ae the procedure for the experimental group, & control group was 
niga he maze, for which path 1 was always blocked near the choice point; for this 
aes great change-over of preference oceurred at any stage of the procedure. A second 
an group, the block control group, was trained in the same way as the experimental 

p, except that the second stage of training lasted for 15 days instead of for 25 days, 


Z= on the third stage, path 1 was blocked between the convergence point and the 

Ea or instead of between the convergence point and the goal. For this group, out 

path i y-six subjects, fourteen chose path 2 (the correct path) after first abandoning 

E » and twelve chose path 3, even though, as for the experimental group, all the 
jects had previously acquired a consistent preference for path 2 over path 3. 


IV. CONCLUSION 
nha both the experimental and the block control groups had acquired 
1 sistent preferences for path 2. In the test situation, for the experimental group, paths 

and 2 were closed, and twenty-three subjects (80%) chose path 3; for the block control 
E oup, only path 1 was closed, but only fourteen (54%) chose path 2. This result suggests 
hat for both groups there was à tendency in the test situation to take the previously 
unpreferred path; this led the author to stress the ‘flexibility of established habit’. 
However, our attention should not be distracted from his other conclusion, that the 
results constitute a positive result in the Tolman & Honzik situation. Deutsch would not 


predict that so many (46%) of the block control group would choose path 3, but he would 
of the experimental and block control groups: 


predict the difference in performance 
Furthermore, this difference cannot be explained by the ‘¢urning-response’ method. 
For since the animals were picked up on their retracing of path 1, and placed agam at 
the start to make their critical choice, none of the <turning-response’ considerations 
apply; there is no ‘simple’ exp difference in performance of the experi- 


Janation of the : 
mental and block control groups on the lines of our previous explanations. 
This does not mean that our previou alidated, for the 


s explana 
experiments of Kuo and of Keller & Hill practically force us to conclude that ‘turning- 
Tesponse’ considerations apply in some situations at least, and Deutsch has made no 
attempt (as we have done) to explain the negative results. The panty ae for 
regarding any positive results on the Tolman & Honzik situation as support tor eutsch 
t. Deutsch & Clarkson 


z imen: 
or as evidence for insight, seem now ton the pyn eso loseă 
(in an experiment not yet reported), in a rather similar situation, using an enctose maze, 


have obtained positive results which als ‘simple’ explanation. 


In i 
Evans’s experiment, 


raining scholarship under the 


or held a research t 
logy, Oxford 


the auth i 
Institute of Experimental Psycho 


At the time of writing, 
Medical Research Council at the 


University. 
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THE EFFECT OF A WARNING SIGNAL ON UNRESTRICTED 
AVOIDANCE BEHAVIOUR* 


By J. D. KEEHN 
American University of Beirut, Lebanon 


served to postpone the onset of the next ‘trial’ 
í rnin animals which received the warning 
ignal were free to postpone the onset of this signal as well as shock. It was found, however, that 
these animals come to respond more and more in the presence of the signal instead of before it. That 
is, they behaved so as to postpone the shock but not the warning signal. This finding is interpreted 

the warning signal does not 


as showing that, contradictory to the opinion of many psychologists, 
acquire secondary aversive proper ued that this signal has the properties of a 


discriminative stimulus in the sense ch the appropriate avoidance 


response is reinforced. ‘The relevance of th ts by Hull and 


p gel 
Pavlov is pointed out. 


ki rei ; , j 
wan avoidance situation where interval responses 
animals were trained with and without a warning signal. Those 


ties. Instead it is arg’ 
that it marks the occasions on whi 
is point of view to paradoxical statemen 


J. INTRODUCTION 


A. Theoretical status of avoidance behaviour 
In the recent history of learning theory the phenomenon of so-called avoidance condi- 
experiments on this kind of 


bee has occupied a prominent place. Findings from 
ehaviour have been related, for instance, to the contiguity-reinforcement controversy 


via studies on the relative efficiency of the classical and instrumental conditioning pro- 
cedures (Brogden, Lipman & Culler, 1938; Sheffield, 1948). They pose problems for 
theorists attempting to maintain a consistent monistic drive reduction theory (Miller, 
19516; Mowrer, 1951). They provide the framework within which the merits and demerits 
of a two-factor theory of learning have been debated (Mowrer, 1951; Bugelski, 1956; 
Kendler, 1951), and they pertain to the role of fear in mo 


tivating avoidance behaviour 
(Solomon & Wynne, 1954; Schoenfeld, 1950; Wo 


odworth & Schlosberg, 1954; Mowrer, 
1947; Skinner, 1953). It is with this last point that the present paper is particularly 
Concerned. 


In order to maint: on theory of reinforcement Mowrer (1940) intro- 


to the avoidance paradigm. Miller (1948) subse- 
d the view that avoidance behaviour came 
tus and other stimuli and, secondly, 


ain a drive reducti 


duced the notion of fear conditioning in 
quently provided the reference experiment, an 


about b itioni f fear to appara 
y, first, the conditioning oF te p a 
the reduction of this fear by the avoidance response gained ground. Mowrer (1951) and 


Miller (1951a) disagreed on the manner in which fear became conditioned, but the matter 


Seemed to be settling itself in Mowrer’s favour (Mowrer & Solomon, 1954; Mowrer & 
ew development that has come about in recent years has 


Aiken, 1954). However, & » nent ! i i 
Set the phenomenon of avoidance behaviour in an entirely new light. For many years 
how it has been known that, in addition to ‘conditioned’ or signalled responses in avoid- 

ts, there also occurred interval, or non-signalled responses of 
1942; May, 1948). Moreover, aside from his main 
t while the writer was on leave as à F 
nt is made to the Ford Foundatio 
tudy possible. 


moreaux, 


l 5 
ike kind (Mowrer & La 
ord Fellow at the University of 


* 

Part of thi 7 ied ou 

oe is study was cart 

withois during the year 1956-7- Acknowledgeme! a and to Prof. O. H. Mowrer 


wl 
hose assistance and encouragement made the 8 
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research, May noticed that if these interval responses were allowed to postpone the next 
trial they tended to become persistent. May’s observations were utilized by Bugelski & 
Coyer (1950) in devising a technique to demonstrate what they called ‘temporal condi- 
tioning’, but the main advances along these lines have come from a procedure developed 
by Sidman (1953). 

B. Interval responses made functional 


Basically, Sidman’s technique was to give animals periodic brief shocks with no prior 
‘warning’ stimulus unless they made some pre-determined response, such as pressing & 
lever, in the intervals. Each response functioned to postpone the next shock and it was 
possible for the animals, by responding above some minimum rate, to avoid shock al- 
together. Quite successful avoidance behaviour was ‘conditioned’ by this method. 
Sidman interpreted his findings in terms of a theory of avoidance behaviour advanced 
by Schoenfeld (1950). According to Schoenfeld, avoidance responding comes about in 
two ways. In the first place, all behaviour other than the successful avoiding response is, 
sooner or later, followed by shock and thereby punished: thus the particular avoidance 
response becomes dominant not through any direct reinforcement to itself but through 
the relative depression of all other activity. In the second place, the correct response 18 
secondarily rewarded in that it removes the proprioceptive stimuli left by other, punished, 
responses, 

An alternative account of these findings was offered by Mowrer & Keehn (1958) who 
assumed that fear became conditioned to some point on the decaying stimulus trace left 
by the avoidance response (which was also the escape from shock response) so that, at 
a time after a response had been made, fear would mount and trigger off the next response 
and so on. This point of view required that their subjects, white rats, be able to discrimi- 
nate an interval of about 20 sec., and such has been shown to be the case (Sidman, 1956). 

Despite their differences, both these interpretations of avoidance behaviour attribute 
aversive properties, either directly or indirectly, to stimuli present at the onset of shock. 
However, it has been shown by Sidman (1955) and by Sidman & Boren (1957) that when 
a warning signal is introduced into the postponing procedure such that responses ca? 
postpone both shock and stimulus the majority of responses tend to occur during, rathet 
ohan prior to, the onset of the warning stimulus. In other words, if these findings aT? 
reliable, animals do not postpone a warning signal when they are given the opportunity 
but, instead, tend to suppress responses in its absence. Yet if aversive properties are 

attributed to a stimulus preceding shock induction we should expect animals to respond 50 
as to postpone the onset of the signal just as they react to delay the onset of shock. 

Unfortunately, experimental findings to date are not conclusive on the matter for, in 
every case, before a warning signal has been introduced considerable training without it 
has been given and a good deal of presignal responding has continued to occur. The 
present study was designed to test the different manners of responding by animals 
trained wholly with or wholly without a warning signal. 


II. METHOD 


Experiment 1. The apparatus was an ordinary activity wheel of diameter 14 in. and width 5 in. which 
was wired for shock. The wheel could turn in one direction only. Electrical timer and relay circuits 
housed in sound-absorbing boxes lined with fibre-glass served to energize the grid floor of the wheel at 
20 sec, intervals. A prescribed turn of the wheel, however, automatically reset the shock timer. Heno? 


= 
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shocks could 
occur every 20 sec. (S-S interval) and every response served to postpone the next shock 


by 20 sec. (R-S i 
( interval). The same running response that reset the timer terminated the shock (175 V.; 


2 d ia 
o resistor) =e it was not avoided. 
een rds were made by means of a motor-driven pen movin at con: 
a to the activity wheel. Movement of the se turned ie Se P T 
aa aah peo aaan a cumulative response curve. Revolutions were recorded separately. 
ete ay niple albino rats from the University of Illinois colony were trained individually when 
divs. Thecthe tic ue and 160 days old. Two pairs were given three 24 hr. training sessions on alternate 
cE tiene ace z eight daily sessions of1 hr. duration. All animals were given two adaptation sessions 
E a Te as those in which they were to be trained. For one animal (S) in each pair a tone 
fe dignance ttre n m before a shock might be given and lasted until the animal responded either to 
saals Now pik ination with shock. Interval responses postponed both shock and tone for these 
aperi 3 roceptive stimulus was used with the second animal (NS) in each pair. 
form GP ent 2. While Exp. 1 was designed to yield data on the overall activity of the subjects and the 
ee nein cumulative response curves, no information was gathered on the effect of training on inter- 
se times. Although these times can be inferred from the cumulative response curves this can only 


b i 
oe with difficulty and with a high degree of inaccuracy. It was to remedy this deficiency that a 
Thre experiment was conducted. 
lined ore of male albino rats from the American University of Beirut Medical School colony were 
instead r the manner described above, but on this oceasion the procedure was operated by hand 
of electronically.* Training sessions d continued for eight successive days for 


each ani were 1 hr. long ani 
th animal. Although a different activity wheel was used in t! 
hat used in Exp. 1. 


Peet was kept of the periods spent in resting between runs, the total number of revolutions that each 
mal turned the wheel in each session, and the number of shocks it received. 


his case its dimensions were the same as 


IJI. ResvLts 


Experiment 1. In all pairs of animals the S animal co 
hown in Figs. 1 and 2 are typi! 


wee than its partner. The response curves $ ; 
l mplete records made by one pair of animals trained with 2% hr. sessions. The horizontal 
ines marked A2 at the left of each figure show the amount that the respective animals 
Tan on the second adaptation day. As these curves show, hardly any running occurred 
on this day, animal 21 turned the wheel only three times and animal 61 not at all. Other 
Writers (Kagan & Berkun, 1954; Se ch higher 


ward & Pereboom, 1955) have reported mu 
Spontaneous running rates of albino rats, and our own experience with young Sprague- 
awley males suggests $ -< kind of behaviour. The curves marked 
= n the respective training days. 


pi T2 and T3 represent the am pos 
S each record was made on & circular roll of paper the curves within each set are con- 
i ion of the paper. 


tinuous, each line re resentin: 

On the ae owes training days t d the wheel 408, 378 
and 356 revolutions respectively- Over the same perio cks received, 
marked by lateral spurs OP the graphs, dropped from 33 in the first session to 5 in the 
Second and 6 in the third. Similar data oD its NS partner (no. 61) are 58 
revolutions with 96, 5 and 9 shocks respectively. 
Animals over all the training sessions the NS group totalled 5655 revolutions of 
as against 3628 by their S partners. (One animal on the hourly k o 


after 5 days of training, 8° the data from it and its partner are no 


* This experiment was made possible by ® grant from the Rockefeller Foundati 


Vision of the American University of Beirut. Grateful acknowledgement is mad 
88 U. Sabbagh who collected the data. 


nsistently responded at a lower 
cal and are the 


on to the Arts and Sciences 
e to this foundation and to 


128 Effect of a warning signal on unrestricted avoidance behaviour 


the NS animals received a grand total of 234 shocks while their partners were shocked a 
total of 82 times. 

Although the S animals responded at a lower rate than their partners these animals 
still emitted many responses before the onset of the signal, thus postponing it as well 
as the shock. This is clearly shown in Fig. 3, which was constructed by plotting the cumu- 


150| 
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Í 
Lf 

TI T2 a T3 | 

Fig. 1. Cumulative running (avoidance) behaviour on the second adaptation day, A2, and training sessions f 
T1, T2 and T3. See text for details. | 
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T3 
Fig. 2. Cumulative running (avoidance) behaviour on the second adaptation day, A2, and training session? 
T1, T2 and T3. See text for details. 
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lativ 
e number z gai i iv 
of non-shocked responses made to the tone against time on successive 


sir wai the S animal which completed the 8-hourly training sessions. The ‘opti- 
Js curve is based upon responses made only with the tone on, i.e. about one every 
ae ec. Extra, pre-tone, responses by postponing the tone as well as the shock necessarily 
press the number of tones sounded during the session and hence the number of re- 
ponses made to it. Thus if the animal had responded only in the presence of the tone the 

‘optimum’ response curve. 


cu F ie ; 
mulative response curves would have coincided with the 
e number of responses made to the tone approaches the 


F . $ 

a Fig. 3 it can be seen that th 

y imum value as training increases, although the animal’s behaviour was more efficient 
n the penultimate than on the final training day. 
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] data yielded by Exp. 


Fig. 3. Cumulative nu 


2, Once again, the 
(3563 versus 3938), 
ner. However, this 
did not move at all 
and received con- 


Experiment 2. Table 1 shows the principal 
combined S animals turned the wheel fewer times than the NS group 


although in this instance one NS animal, no. 3, ran less than its parti 


animal was abnormal among those used in our experiments In that it 
rials, ran ll on its first trang trial, 
, 


during its adaptation t 
than any oth 


sideraþl i 

y more shocks . 

Of more particular interest is the effect of the signal on the > 
F the number of times within and between sessions that one 


ig. 3 shows the increase in é a EAB 

animal fi ‘between 16 and 20 sec. before responding. Table 1 contains similar 

information, for betwee? sessions only, for all those pairs of animals used in the present 
> 


intervals between responses. 
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experiment. It is clear that long delays between responses are considerably more frequent 
in the case of the S animals. Even the $3 animal which ran more than its partner rested 
for longer periods; 717 against 150. The $S group responded to the tone 1847 times 
in all, whereas delays between 16 and 20 sec. occurred only 261 times throughout the 
eight training sessions of the NS animals. Despite these longer rest periods the S animals 
received fewer shocks than their partners; 206 as against 446. 


Table 1 
Training days 
Animals pit T2 T3 T4 T5 T6 T7 T8 Total 
S1 (A) 26 58 73 97 97 115 106 89 661 
(B) 60 10 16 4 5 12 11 15 133 
(C) 106 116 98 115 107 60 102 118 822 
S2 (A) 46 58 62 78 65 42 47 71 469 
(B) 22 3 2 i 4 8 0 1 4) 
(C) 125 168 91 82 130 155 160 108 1019 
83 (A) 90 106 5l 122 114 68 ll 55 717 
(B) 21 4 1 2 2 1 1 0 32 
(C) 337 8l 252 77 169 286 192 328 1722 
NS1 (A) 16 4 2 3 3 0 8 3 39 
(B) 31 6 4 2 2 0 1 4 50 
(C) 139 206 130 124 141 139 130 170 1179 
NS2 (A) 2 11 13 9 ll 12 6 8 72 
(B) 98 50 9 4 10 4 4 3 182 


(C) 386 248 126 138 235 162 325 258 1878 


NS3 (A) 0 39 16 11 21 9 30 24 150 
(B) 121 20 23 9 10 10 9 12 214 
(C) 25 73 129 181 139 73 139 122 881 


Row (A) indicates for each animal the number of responses made after a delay of 16-20 sec. after the pre- 
ceding response. In the case of the S animals these are non-shocked responses occurring in the presence of the 
tone. Delays of greater than 20 sec. are always shocked, and the number of shocks received are recorded 
in the respective (B) rows. Row (C) in each case shows the number of revolutions that each animal turned the 
activity wheel on the training days T1 to T8. 


IV. Discussion 
(a) The effect of the warning signal 
The first point of note is the highly effective avoidance behaviour generated by our 
technique. For instance, in the very first 24 hr. session an animal might take 40 or 50 
shocks (often considerably fewer) out of a possible 450, and after only three such sessions 
avoid all but five or six shocks. This is considerably more efficient behaviour than that 
obtained with conventional avoidance training procedures, or even with the technique 
used by Sidman. Furthermore, these results are obtained with what amounts to ® 


massed practice procedure, an approach which is usually thought to decrease the rate of 
learning or responding. 


Of more immediate concern herein i 
rate of responding. Fewer responses a: 
onset of a tone that a shock is due in4s 


eS 


3 


Ay SS err O 
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oe a The evidence shown in Fig. 3 suggests that this might be the case, but the 
‘basen if e 1 indicate that non-signalled responses are difficult to eliminate entirely, 
on g which supports those of Sidman (1955) and Sidman & Boren (1957) who found 

p on-signalled responses were not eliminated even after many hours of training. 
t: B it is evident that animals do not behave so as to postpone the onset of an allegedly 
= ive stimulus when they are given the opportunity to doso. Instead they tend more 
ba more, up to a point, to concentrate their responses in the period when this stimulus 
he A closer examination of the properties of such a stimulus thus becomes 
W ee and to this end an examination of what might be called observing responses, 

yckoff (1952), is helpful. 
(b) Observing responses 


If a formerly neutral stimulus consistently precedes some n 
the noxious even 


a behave so as to eliminate this stimulus if, thereby, 
early such behaviour is biologically advantageous. As Pavlov (1927) says, ‘The strong 
‘arnivorous animal preys on weaker animals, and these if they waited to defend them- 


selves until the teeth of the foe were in their flesh would speedily be exterminated. The 
case takes on a different aspect when the defense reflex is called into play by the sights 
and sounds of the enemy’s approach. Then the prey has a chance to save itself by hiding 
or by flight’ (p. 14). Behaviour of this kind is interpreted by Pavlov in classical condition- 


ing terms, whereby the ‘defense reflex’ becomes conditioned to the ‘sight and sounds’ 
of the predator. This explanation is uns for unless an animal experi- 


atisfactory, however, 
ence one or more attacks there would be no opportunity for conditioning to occur. If, 
as Pavlov believes, conditioning serves to improve an animal’s chances of survival it can 
only function for those animals which have managed to $ other means. 


urvive by some 

Moreover, as the conditioned prop s of the stimulus ex 

reinforced (owing to the avoidance 

exposed to further possibly lethal experiences. Furthermore, Spec 

of avoidance behaviour (Mowrer & Lamoreaux, í 

1959), have demonstrated the inadequacies of a simple Pavlovian 

case, but in every instance alternative explanations have relied upo 

Properti t warning’ stimulus. ne 
This a we eal expect animals to behave 80 as to aie this Sanat 

Not only, as has been $ do animals not do this but also it would be g 

f i reacting to the sights and 


c . P 
ae f lookout for these sights 
i a Ss n a approach of a predator is soon 


and ima ich remains i 
sounds. The anima pe. «1 gical utility, then, it is (up to a point) better 


a dead ani he standpoint © 
animal. Fror ei vi hich would, to all intents and purposes, turn on a 
ychological opinion 


in activity W 
n, aversive stimuli. The reason for 


for the animal to indulge 
Seconda: : cai 
ry aversive stimu us, 
i ff, not turn o 
eriments on avoidance behaviour stimuli have 
ght be 


is that activity becomes such as to turn © 

this is d. In laboratory eXP timul 
yar by Ehan ee ot fail to impinge upon the animal whatever it migas, 
Siig at ir is sounded or the gross illumination changed and no opportunity 
given the al not to ‘notice’ these events. When such opportunity 1s given, by using 


a small light behind a screen, for instance, rats do learn to ‘Jook for’ the stimulus, although 


with some difficulty- 


oxious event, animals come 
t is avoided. 


h could n 
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Properties instead of, or in addition to, fear arousal must therefore be attributed to 
signals preceding noxious events. If the properties of a discriminative stimulus (Skinner, 
1938) are given to such a signal, a solution to the paradox is forthcoming. Imagine a 
young naive ruminant and its parent quietly grazing in their natural habitat. A predator 
appears on the scene. If the offspring stays unperturbed it will be pushed and prodded 
and nipped by the parent until it finally runs for shelter. At irregular intervals the 
youngster suffers these indignities until finally it comes to respond only in the predator's 
presence as it is only on such occasions that it is punished by its parent. Ultimately, 
then, the young animal flees at the appearance of its foe and avoids the pain inflicted 
by the parent. Fleeing is not conditioned to the ‘sights and sounds’ of the enemy, nor 
need the foe be feared. These stimuli possess only the properties of discriminative stimuli 
in that they set the occasion for the reinforcement of the appropriate response. AS 
punishment by the parent occurs only in the (subjective) absence of these stimuli it is 


reasonable to expect the animal to ‘look for’ the predator and to run only in 
its presence. 


(c) Properties of the warning signal in laboratory studies 


Earlier in this paper we demonstrated that, under the proper conditions, animals 
come to respond more in the presence of a stimulus that had preceded shock than before 
it, and noted that this contradicted the notion that this stimulus should possess aversive 
properties. Secondly, we noted that by attributing discriminative instead of aversive 
properties to such a stimulus we could account for the natural observation that animals 
behave so as to be on the look-out for the approach of a predator. The question now 
arises as to whether we need attribute only discriminative properties to the signal used 
in laboratory studies of avoidance (postponing) learning. 

According to Sidman (1957), this is all that is necessary. Says this writer: ‘Sidman 


& Boren (1957) have suggested that the discriminated avoidance situation may be con- 


sidered as a “multiple schedule” in which one avoidance contingency prevails in the 


presence of the warning stimulus and another in its absence. (This) viewpoint places the 
explanatory stress upon the operant consequences of the behavior involved, The warning 
stimulus, rather than being simply a vehicle for the Pavlovian conditioning of drives of 
aversive properties, becomes a discriminative stimulus that enters into an operant con- 
tingency.’ However if, as this passage suggests, avoidance activity is analogous to the 
food-producing behaviour of hungry animals in the usual kind of Skinnerian experiment 
some continuous motivational source comparable to that of hunger must be postulated. 
At our present state of understanding, fear is the most likely candidate for this role and 
the problem becomes one of defining the fear-arousing stimulus. From the kinds of 
experiments usually performed to date only two alternatives are possible. Either fear 


l or it is conditioned to the whole situational 
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that ‘si 2 
gnalled’ responses receive a i 
Pi i r e greater amount of reinforcement th -si 
i by postponing punishment for a longer time) will the former be a oa ars 
atter and such has been shown to be the case by Sidman (1957) Du 


V. CONCLUSIONS 


Several interesti ad f 
Sv intørsting psi ep ont fh nd of Eiaa ooa ml 
neutral stimulus whiel sed adictory properties given by Hull (1952) to a formerly 
of Cowles S ee Le ere oe When referring to experiments like that 
Stanton ie ra a aps ee a tained to work for coloured tokens, such a 
ssinatleg E ; e status of a secondary reward. On the other hand, when a stimulus 
Man S f ectric shock (Miller, 1948) it is said to come to initiate a secondary drive. 
(19e mae including Mowrer (1952), Miller (19510), Brown (1953) and Hilgard 
e SaR have pointed to the contradictory nature of these two postulates and a 
in es amma of the contradictions have been proposed. If the pre-shock signal 
Seat iler experiment is seen as a discriminative stimulus Hull’s difficulty disappears, 

cially if, as Dinsmoor (1950) has argued, discriminative stimuli and secondary re- 


inforcer, . 
oie are one and the same thing. 

À n the second place, it is evident that the conven 

Pecial case of the more general kind of postponing beh 


som. ae Thus, while we began this paper with re > 

iat Soap ‘trials’ in the usual avoidance learning experiment (May, 1948), it is 

tae si to see that the so-called ‘true’ avoidance response is simply an interval 

vies th (between shocks) that coincides with a pre-shock signal. This signal serves not to 

Hinges as response but to mark the occasions on which responses will be reinforced, and 
inforcement comes about not through the avoidance of shock but through its post- 


Ponement—from trial to trial. 

As to the precise nature of the r 
Preferred to talk in terms of something 
as to how anxiety is re-instated. It may be, 
Tlses as the proprioceptive traces of previous response 


herej F i i è 
erein cast doubt upon such an explanation, at least in so far as ‘ext 
ao cerned, Alternatively, it 1s possible that anxiety is reduced every time a correct 
sponse is made until, finally, made and the animal is shocked and the 


angi 5 Š z 
nxiety, or fear, level reinstate tration of an entirely 


n . . . 
ew approach to the mechanics of motivatior ement. It 
as always been difficult, for instance, for psychologists to maintain that human adults 


eat because they are hungry; we might conceive of eating as serving to postpone hunger. 

n the cases where feeding has occurred on an irregular schedule such as might be expected 
to generate a high level of <food-anxiety’ it is not difficult to see why eating, sucking, 
Or other related behaviours might occur at an unusually high rate without recourse to 


teudian mechanisms (see Hunt, 1941). 


tional avoidance procedure is but a 
aviour generated by Sidman’s 
ference to ‘interval’ responses 


ase it is not easy to say. We have 
uction’, but the problem remains 
as Mowrer & Keehn (1958) say, that fear 


s decay, but the data presented 
ernal’ stimuli are 


einforcement in this ¢ 
like ‘anxiety red 


no response is 


d. What is importan 
a and t 


t is the demons 
he operation of reinfore 
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EFFECTS OF AGE AND EXPERIENCE ON THE 
ESTABLISHMENT OF INTERNAL INHIBITION IN FINCHES 


By M. A. VINCE 
Cambridge Psychological Laboratory, and Ornithological Field Station, Madingley 


An experiment was carried out to test the hypothesis that internal inhibition, learning not to respond | 
in an un-reinforced situation, is more stable in adult than in young birds and also more stable in - A 
birds reared under more varied conditions than in those reared under restricted conditions. Canaries 
and greenfinches were given the task of differentiating between a dish containing food and covered with 
a white lid, and an empty dish covered with a black lid. In the earlier negative trials, juvenile canaries 
were superior to adults in their capacity to ignore the black lid, and juvenile hand-reared greenfinches 
were superior to adult wild greenfinches; but in the later trials the two adult groups were superior to 
these two juvenile groups. A group of juvenile greenfinches reared in an outdoor aviary were superior 
to all other groups. These results are discussed and it is suggested that a more detailed hypothesis may be 
formulated: that internal inhibition is weak in very young birds, develops as a result of age and also as 
a result of experience during the juvenile stage and, later again, weakens slightly. 


I. INTRODUCTION 


In a situation where they could obtain food by pulling up a string, canaries and gree? 
finches gave results which varied according to the age at which they were tested (Vince 
1958). In each half-hour test period, the time spent responding to string and/or food 
tended to diminish in all birds. In young birds, however, it returned to its initial high 
level at the beginning of the next day’s test period, while in adults the diminution tended 
to continue from day to day, and in some individuals the response ceased altogether 
Young birds reared in an outdoor aviary gave results more like those obtained from te 
adults than those from young birds reared under the more restricted conditions indoo™ 
It was suggested that this diminution of the response, occurring as it did only in birds 
which failed to obtain the bait, was an example of Pavlov’s extinction of condition? 
reflexes; hence the results gave rise to the hypothesis (i) that internal inhibition is unstable 
in young birds, and (ii) that the development of this process from unstable to stable 
might depend on experience rather than age alone. It was decided to test this hypothesis 
in a different (differentiation) experimental situation, but one which also, according t° 
Pavlov (1927), depended on the establishment of internal inhibition. Most of the birds, 
tested were used in the previous experiment, although in the present experiment they were 
a few weeks older. 


II. EXPERIMENTAL SITUATION 


The birds were tested indoors in flights measuring approximately 3 ft. x 3 ft. x 3 ft. They were allowed t° 
feed throughout the whole period of testing, but the food used as bait (chickweed) was not given to them 
at any other time. 

1. The initial training. Before testing began the birds were trained to feed by removing the white 
cardboard lid from a dish containing food. Some chickweed was placed in a blue dish 34 in. in diamete® 
at the top. This was placed on the floor of the flight and the time within which the bird went to fee 
was recorded. When the bird fed readily from the dish it was presented in the usual way, but covere 
with a white cardboard lid. Some birds continued to alight on the rim of the dish, and soon bega? 
feed by first removing the lid, but some required a fairly long period of training before they were success” 
ful. Some could not be trained. A successful response is shown in Fig. 1. The numbers trained to remove i 
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the lid and the numbe: i i 

cath T which failed are given in Table i 
birds ea et on — began, and the average one Heu bam ts a pc = w z 
ea a part 
A 5 
wee set at nae m it of birds tested. Birds which succeeded in the initial training 
eae Se of the Border strain an 
diate ie early experience. The rearing 
ese ie at of the adult canaries; they varied in 
of five adults, and group (ii) of six juveni 


s shown in Table 1. The birds, of which i 

d fourteen were greenfinches (Chloris ee ame 
and subsequent experience of the juvenile canaries oo 
age alone and were tested in two groups. Group (i) 
les aged between 11 and 29 weeks at the beginning 
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Fig. l. Successful response by adult male greenfinch. 
wild-reared birds which had been 
s which had been taken as wild nestlings were then reared 
and (iii) four juveniles reared by wild 
ined until required for testing; these were aged 
i j i finches 


ches were tested in three groups: (i) five 


of 
the test trials. The greenfin 
(ii) five juvenile: 


ra 
oe and kept in aviaries+ 
ee and, kept indoors an 
Pped adults in an out-do 


et 

we ween 11} and 13 weeks a! ; \ 

re therefore of comparable age, but varied in early experience; the wil 
but were reared under conditions which were roughly comparable. 


on 
h the other hand, varied in age, 1 y 
addition to the birds already mentioned, four canaries (two adult and two juve 
i only for success or failure- Data obtained from these birds have been include 
a re latencies are not considered. 
- The test period. The birds were 


or aviary, 
t the beginning © 


m als a day, the interval between trials being 
Out one h h trial consisted of the presentation, for five minutes, of the dish covered with a 
we or a eee test period began with the first presentation of the empty dish covered with the 
ack lid. Tn sas cases, the Jid-removing response Was generalized to this, although after an unusually 

tion of the black and white lids was 


lo 
ng latent period on the first occasion. The order of presenta: 
a Gen. Psych. 50, 2 


given three test tri 
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randomized as far as possible, but an approximately equal number of positive and negative trials was 
given and on no day were all three trials either positive or negative. Testing was continued until each 
bird had had at least twenty negative trials, and by this time most birds had at least begun to ignore the 
dish with the black lid. 2 

Three birds failed to complete the testing, as shown in Table 1, In each greenfinch group one bird 
failed to respond at all to the black lid. The data obtained from these three birds have been omitted from 
the discussion below. 


Table 1 
Greenfinches 
Canaries : Juvenile Juvenile 
[ma hand- aviary- 
Adult Juvenile Adult reared reared 
Training period 
1. No. given initial training in removing 11 (two 9 (two 8 5 5 
white lid from dish containing scored scored 
chickweed only for only for 
success or success or 
failure) failure) 
2. No. which failed to learn to remove lid 4 1 3 0 1 
3. Average no. of trials required for 15-4 9-6 44-6 46 27:3 
training (successful birds only) 
4. Mean latent period in last three training 17 sec. 20 sec. 9 sec, 18 sec. 7 sec. 
trials (time within which white lid or (five birds (six birds 
dish was touched) only) only) 
Test period 
5. No. of birds tested with white (re- sf 8 5 5 4 
inforced) and black (un-reinforced) lids 
6. Age of juveniles at time of first negative — 11-29 — 14-16 11-13 
trial weeks weeks weeks 
7. No. which did not remove black lid in 0 0 i 1 1 
five negative trials and were abandoned 
8. No. included in results 7 8 4 4 
9. No, which did not respond to black lid on 1 1 $ 4 1 
first negative trial 
10. Average latency of response to black lid 101 sec. 154 sec. 275 sec. 360 sec. 311 sec. 
on first negative trial (fivebirds (six birds 
only) only) 
11. Total no. of positive trials in which there 6 12 0 2 0 


was no response to white lid 


12. Average latency of response in twenty 
positive trials 


sec. (or 21 sec. 8-5 sec. 24 sec. 16 sec» 
if one 

bird 

omitted) 


II. RESULTS 
The records of one adult and one juvenile canary are given in Fig. 2A and B, showing the 
latent period (time elapsing before dish or lid was touched by the birds) for successiv? 
positive and negative trials. A correct positive response is indicated by a short latency 
and a correct negative response by a long latency. 

The significant scores for the purposes of this investigation are the latent period in the 
negative, un-reinforced trials, and the number of correct negative responses (no respons? 
to black lid in five minutes) scored by each bird. They show how rapidly and how con” 
sistently the birds came to ignore the black lid indicating an empty dish. The latency of 
response in positive, reinforced trials, or alternatively the number of incorrect positive 
trials where the white lid was ignored for five minutes, will also have to be considered 
the stability of a differentiation clearly depends not only on a capacity to ignore the 
negative stimulus, but also on continued prompt response to the positive one. 
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Maier to Tok at the results in a number of different ways. If we consider the 
Beee uy er = noe twenty negative trials (Table 2), the greenfinches were superior 
omen a a anc t e aviary-reared were other greenfinches, but there 
nai x: je differences between the scores of adult and juvenile canaries, or 
3 is ult wild and juvenile hand-reared greenfinches. If we consider the percentage 
é oa negative trials (no response to the black lid in five minutes, see also Table 2), 

sults are similar, although here the adults were somewhat superior to the juveniles, 


su : : A : ) 
I E that the juveniles scored a larger proportion of ‘near-misses’ than the adults. 
will be convenient for the time being to ignore the outstanding greenfinch group 


(aviary-reared) and consider the hand-reared birds as the standard group of juvenile 
rea Considering only the first four groups in Tables 1 and 2, therefore, the 
ults and juveniles were roughly equal in their capacity to ignore the black lid. 


superior to the 
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Successive trials 
A B 
Vig. 2, A, Record of adult canary. B, Record of juvenile canary. O, negative trials; @, positive trials. 
Table 2 
Greenfinches 
i Juvenile Juvenile 
ma hand- aviary- 
Adult Juvenile Adult reared reared 
: 6 
i 121 (six 183 194 26 
Mean latency in seconds for twenty negative T een) bir ds oni y) k a 
al 25 g1 33 23 


trials a 
Percentage correct trials (no response in 5 min.) a 3 
ean number of negative trials before first 9 
correct (no response in 5 min.) 
ared to be superior 


Tn th erformance of the juveniles appeared ti 
n pea - seen from the individual records in Fig. 2 that the 
than the adult shown, 


to that of the adults. It may P 
juveni ect negative trial (its fifth) earlier 
juve ananya nre hes z chieved only on the thirteenth negative trial. 
The mean numbers of negative tria e was completed correctly for the four groups 
are given in Table 2 and the same difference holds here. To take individual cases, only 
failed to score à correct trial within five negative 

cceeded in doing 80- The difference was less 


One out of the eight juvenile canaries 
pears also in Fig. 3A 


trials wh ly three of the adults Su 
ig d-reared greenfinches. This difference ap 
9-2 


between adult and han 
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where the average latency in successive negative trials is presented. Here the curves 
have been smoothed by averaging the scores in groups of four trials. It may be seen 
that, in the earlier trials, the younger greenfinches and canaries were superior to the adults 
of their own species; the differences, however, are small. 


300 


2 200 
3 
wt m, 
aI Canaries 
> 
Z O—O Adults 
= 100 S 
4 e— Juveniles 
4 8 #12 16 20 4 8 R 
A. Negative trials from first B. Negative trials after first 
presentation of black lid response to black lid 
300 


aa 
2 L 
= 200 
8 
a 
ig Greenfinches 
a m 
š 100 O—OWild adults 
s o Hand-reared 
juveniles 
e- —-e Aviary-reared 
juveniles 
4 8 12 16 20 4 8 12. 
A. Negative trials from first B. Negative trials after first 
presentation of black lid response to black lid 


Fig. 3. Latency of response to black lid in twenty negative trials. 


The results given in Fig. 3A could have been biased owing to another difference 
between old and young birds mentioned earlier; the latency of response in the first 
negative trial was longer in juveniles than in adults (Table 1) and, in a few individuals, 
the black lid was not removed until the second or even the third negative trial. The lid- 
removing response was, in fact, generalized to the black lid more slowly in the young 
birds. This effect could bias the results in Fig. 3A in favour of the juveniles and the data 
are therefore plotted again in Fig. 3 B beginning only from the first trial after that in which 
the black lid was first removed by the bird. The curves in Fig. 3B are similar to those 1? 
Fig. 3A; nevertheless, it is not possible to distinguish between an increase in latency due 
to a failure to generalize rapidly, and an increase due to the lack of reinforcement ay 
negative trials. The possibility remains therefore that, in the early stages, the differentia- 
tion may have been easier for the young birds. Elsewhere than in Fig. 3B these initial 
correct negative trials have been included in the data. 

Any superiority of the juveniles was in any case short-lived. Fig 3A shows that the 
performance of the adults was, on the whole, superior to that of the juveniles in the later 
trials. 


= —— 
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M ; : a lack of stability in the negative respon: 
pea ni na than in the adults. The juveniles showed ar signs of. mee 
a “a : n, it later broke down, reappeared, broke down again, and so on. Fig. 4, 
hawerh sin er of correct negative responses 1S plotted as a percentage of the whole, 
cats a extent to which the early improvement of the juveniles fell off in the second 
ah ih a test period. It is true that complete stability, consisting of long negative 
ire positive latencies, Was achieved by very few birds durmg the test period. The 
number of incorrect positive responses for each group is given in Table 1 (11); and 


the a pas 
th positive latency for each group in Table 1 (12). Consideration of individual 
‘ormance on both positive and negati is point. Tf five con- 


ane? ve trials is important at thi 
Sa i correct negative trials is taken as & criterion of stability then, in the canary 
ups, this was achieved by four of the seven & 


This difference was produced by 


dults and one of the eight juveniles. This 


tive latencies and it alone accounts for 


lat . : 
ter bird, however, always gave very long pos! 
ton 100% 100% 
a 50% 50% 
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Successive trials Successive trials Successive trials 
A B Cc 
ries and adult greenfinches $ 


ive trials. A, Adult cana 


Fig. 4. Correct responses in successive negat 
nfinches; C, aviary-reared 


B, juvenile canaries and hand-reared gree! greenfinches. 


half the incorrect positive responses for this group- In the adult group, positive responses 
were stable except for one bird which achieved the criterion of stability at the expense 
of all the incorrect positive trials for this group (in Table 1 (12) average positive latencies 
are given with and without the data from this bird). Therefore three of the adult canaries 
achieved a stable over ance whereas none of the juveniles did so. Amongst 
the adult gr eenfinches, pirds reached the 


esponses were rapid and two 
Ç r) ` pais à 
titerion of stability m 


nse (t wo failed to do so, by one trial 
only), The two birds in the juvenile group this criterion did so only 
derably Jengthened 


which also achieved t on 
neorrect positive 
stable perform 


Results obtained from the aviary-reared 
This group was tested at ages compara 
formance was, in every respect, superior- Correct neg 
very rapidly and remained remarkably stable (Figs. 3A, 

Short and stable. : ; — 

ed birds thus gave e which was superior to all individuals 
i e less clear-cut. Tt is, however, true to 


Me aviary-rear" d ue 

all other groups: put the other 1 

Say that oil of the other juveniles rea ; f the best (roughly half) 

of the adults of their OW" species. This point is of some importance in considering the 
t tested. The adults were more 


number of birds which, for one reason or another, were no 


nches were quite clear-cut. 
ne hand-reared group, but their per- 
ative responses were established 
B; 4). Positive latencies were 


juvenile greenfi 
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difficult to train and were, for that reason, a more highly selected group than the juveniles. 
If the birds which failed to remove the lid did so because they were, in general, ‘poor 
learners’, this will have biased the results in favour of the adults, but does not alter the 
fact that some adults achieved a stable performance whereas no hand-reared greenfinch 
or young canary did so. What evidence there is, however, suggests that those birds 
which could not be trained adapted most rapidly and most stably to the various elements 
in the experimental situation. One canary was abandoned because it would remove a 
lid placed so that the bait was visible, but not when it completely covered the bait. In 
other cases, the birds removed the lid on at least one occasion, but with a snatching or 
fluttering movement so that the lid flapped at a time when it was still a relatively strange 
object, causing the bird to fly up without feeding. This type of incident seems to have 
produced a very stable avoidance response in some adults as the untrainable birds fre- 
quently gave up feeding even when the bait was placed in a dish with no lid. Some further 
evidence bearing on this point has been obtained more recently from wild great tits 
tested in the same situation at different ages. The numbers here are small but training 
has become more difficult as the birds approach the age at which the differentiation 
becomes more stable. The results in the present experiment should not be biased by 
the other cause of wastage, the failure to generalize the lid-removing response to the black 
lid, as this affected one bird in each group of greenfinches, 

The results suggest that the differentiation may have appeared rather more rapidly 
in the young than in the older birds. However, the adults tended to give a more stable 
performance. In a group of Juvenile greenfinches reared by their parents in an out-door 
aviary the differentiation appeared very rapidly indeed, and also remained stable. 


IV. Discussion 

In the earlier experiment (Vince, 1958) it was found that behaviour comparable with the 
extinction of conditioned reflexes remained far less stable over a number of days in young 
as compared with adult birds. In the present experiment, the situation required the 
establishment of a differentiation. This situation was chosen because, according to the 
Pavlovian theory, the same process of internal inhibition is involved in a differentiation 
as in extinction. We are concerned with the question of whether changes in behaviour 
following a lack of reinforcement (internal inhibition) are effected by age and experience- 

The results support the hypothesis stated earlier: that internal inhibition is unstable 
in young as compared with adult birds. In neither group of young canaries nor in the 


tstood in terms of age alone; as in the 
Viary-reared greenfinches emphasize the 
velopment under consideration. 


rpr : the canary data suggest that there may Pe 
a process of development in internal inhibition from unstable to more stable as a result 
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of age. W 
g e have, however, observed the canaries at only two stages of development: 


The greenfinch res ean s 
ment must be amare ee. Waa ine = a pa r 
ment, it seems reasonable to süggest: that the adults will fave aliens Ca 
1 alread; 
nsys - rapid and stable adjustment manifested by the juveniles. tf Tiis = hing a 
es i a weakening of this type of negative response between the juvenile and adult 
fone G ele their richer environment, it seems likely that the stage of develop- 
the ‘sie, ion s by the aviary-reared juveniles is in fact more advanced than that of 
If this is an by ; birds, although the ages at which they were tested were comparable. 
The — gives a rising curve of development during the juvenile stage. 

ites hes er of juvenile aviary-reared greenfinches tested was small, but.this group 
ome ore homogeneous results and were most markedly different from ail other 
the 2 , thus strongly suggesting that there is a peak in this type of development during 
ies : o stage. The remaining groups were more variable, but their performance has 
a a in some detail because it suggests that, although the overall differences 
in she ight, the behaviour of the adults was rather different from that of the juveniles 

his situation. This difference would seem to p f development beyond 


Sia: u oint to a process 0 
juvenile stage, rather than regression in the adults towards the behaviour of the very 
young birds, 


The foregoing interpretatio 
cea that in an un-rei 
aoe the juvenile stage (strengthening or m! 
Mie changes again, being manifested 
“i hypothesis that the shape of the curve repre 
ee conditions of rearing—becoming steeper with a more V 
ap speculative, but current experiments on more homogeneo) 

er wild or caged conditions support this suggestion. 


f There is a little evidence from other sources which giv 
heses, Experiments have shown that internal inhibition as measured in a differentiation 


18 weak in the very young and later strengthens (Panchenkova, 1956, in rats, and un- 


published experiments by the writer, in chickens). There is also evidence that variety 
of early experience is essential for normal adult behaviour in dogs (Thompson & Heron, 


1954, b): dogs reared under very restricted conditions later tended to perseverate and 
Were incapable of delayed reactions. If this work is considered in the terms used above, 
it would seem that, in dogs, inhibition fails to develop normally under res 


tions of rearing. 
Very little is, 


but it suggests an hypothesis for further 
internal inhibition in birds develops 
precise adaptation) and 
maining stable. The 
] inhibition depends 
nt—is still 
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EFFECTS OF TELEVISION ON THE INTERESTS AND 
INITIATIVE OF ADULT VIEWERS IN GREATER LONDON 
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Research Techniques Unit, London School of Economics* 
on upon the interests and the 


as to measure the effect of televisi 
to length of 


1. Aims. The aim of this study W: 
ea and to relate the extent of the effect 


initiative of adult viewers in a specific urban ar 


set ownership. 
used for the isolation of effects. There was extensive pre- 


2, Methods. The Stable Correlate design was 
liminary test construction, and the measurement of television’s effects was madeagainstarepresentative 
and of their acts of initiative in the other. The final 


cross-section of the public’s interests in the one case, 

survey was based upon about 800 cases and the construction of measuring devices upon about 3000. 
3. Results. The effect of television has been to reduce both interests and initiative. The reduction 
of interests is not only in terms of activity level, but in viewers’ feeling of interest as well. Even 
when interests are featured in television programmes themselves, the loss to television is made up to 


only a very small degree. ‘Pelevision’s effects do, however, Vary markedly from one group of interests 
to another. The loss in initiative and in interests ex ve to six years. Generally 


tends over a period of fi 
speaking, the loss is greatest in the first few years, after which there is a gradual recovery- 


J, INTRODUCTION 


ing started again in 1947, less than 1% of the adults 


By the end of 1955 the figure was nearly 40% 


(Emmett, 1956) and this had risen to about 60% in early 1958. At that time, more than 
95% of the population lived in areas where television programmes could be received. 
Moreover, more than half of those with sets could receive commercial television as well, 


and that proportion was steadily growing. Table 1 shows some of the details. Nor was 
ly, for the average viewer watched evening television for nearly 


this a coverage in name on e ; 
40% of the available viewing time, and hundreds of thousands watched it for nearly 60% 


or more of that time. 


When British television broadcast: 
in the United Kingdom were viewers. 


of television 
Percentage with 


Table 1. The growth 
Percentage with 
sets able to get ITV 


Number of Percentage in areas pom 
Year ending transmitters able el = to 
1950 (Dec.) 4 65-1 87 gi 
1059 5 80-9 14-0 e 
1952 a 86-3 218 st 
1054 3 90-7 30-6 = 
1954 2 907 306 z 
1955 15 poe 398 i 
1957 23 97-0 58-4 32-5 
1058 30 98-3 65-0 45-0 
1958 29 
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imagination, and creative activity. On the other hand, there were claims to the effect that it 
was bringing the family together again; that it was reducing irritability and taking some 
of the boredom out of day-to-day existence. It was said to be educational and informative 
and to be broadening the cultural horizons of the nation. There were many more such 
theories, but between them they made of television both a menace and a thing of promise. 

In America, speculation of this kind has been followed fairly rapidly by research. 
There have been studies there of television’s impact on: family life (Coffin, 1948; All- 
dredge, 1950; Fine, 1952; Lawton, 1955); on cinema-going, sport (Jordan, 1950; Sheatsley 
and Borsky, 1953) and leisure-time activity generally (Batten, Barton, Durstine & Osborn, 
1951); on reading, sale of products (N.B.C., 1952) and on sociable behaviour (Riley, 
Cantwell and Ruttiger, 1949; Meyersohn, 1953 and 1957; Hamilton and Lawless, 1956.) 
Meyersohn’s annotated bibliography of 1953 brought together most American studies 
up to 1955. His 1957 paper summarized research up to 1956. 

But here in Britain there have been relatively few checks upon the many and varied 
theories which exist. This, however, is a report on one of them, carried out by the writer 
over a period of four years. It is primarily a study of television’s effects on viewers’ 
interests considered at both the active and the passive level. Built into it, however, 18 
a separate inquiry, concerned with television’s effects on initiative (defined as ‘the 


ability for independent action or original conception’ after Warren, 1934). The study 
was made in Greater London, 


II. Meruops 
Design 


Anyone working in this field is likely to encounter a serious problem when it comes to isolating the effects 
of television from all the other things which can be mistaken for effect (McPhee, 1953). Some investiga- 
tors have partly met this difficulty by studying the behaviour of people before and after they get sets» 
using a control group of non-viewers to tap the influence of purely extraneous events. An important 
theoretical difficulty here is that, unless the control group is very carefully matched to the viewing group» 
the influence of extraneous events on the control will not necessarily provide a measure of how those 
extraneous events affected the viewers. There are also problems of a practical kind, one of which is that 
the method is extremely wasteful: this is because so many people have to be tested before the coming 0 


television to ensure a reasonable sample of actual buyers of sets. Then there is the problem of wastage 
of even these, and of the bias to which this can lead. 


Other inquiries have been little more than comparisons of viewers and non-viewers, differences betwee? 


them (e.g. in attendance at music halls or at sporting events, in time of retiring at night) being interpreted 
as effects of television. In such cases, the obvious objection is that viewers and non-viewers may have 
been different to start with, and that present differences between them can give a seriously misleading 
picture of television’s effects. Nor is it usually sufficient simply to match viewers and non-viewers in 
terms of age, sex and social class, in the expectation that this will rule out such original differences OF 
substantially control them. Matching can be effective only if the criteria in terms of which it is done t° 
empirically selected as the most relevant ones to use. 


The Stable Correlate method. The research design which was used in this inquiry is in fact a develop- 


ment of matching, the matching variables being selected empirically, and there being no discarding 


of unmatched persons. For reasons which will become clear in the following paragraphs, the writer 
has called it the Stable Correlate method (Belson, 1956 b). 


The method begins with the simple comparison of viewers and non. 
being studied as possibly affected by television (e.g. amount of cinema-going, frequency of occurrence o: 
sociable acts or of acts of initiative, range of ambitions). After this, the non-viewer assessments 8"° 
adjusted to provide as accurate as possible an answer to the following question: ‘ What would the averag® 
non-viewer assessment have been had these non-viewers been the same (to start with) as the viewers in terms 
of the characteristics which matter, i.e. in terms of the characteristics which are predictive of or correlated with 
the behaviour or ability being studied?’ Once these correlates or matching variables have been selecte 


P i is 
-viewers in terms of whatever ¥ 


BA es VE 


i 
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n be achieved through a regression equation or, better, through simple 
er assessment has been made, the remaining difference 
gi s mapear as giving a much closer estimate of 
justed comparisons or through a priori i 
close indeed. j en 
upon the development of effective correlates or 
a the testing programme (or in the questionnaire) 
In the check on television’s effects on 


on developed, the adjustment ca 
oe this adjustment to the non-view 
ae ; is adjusted score and the viewer score c: 
ision’s effect than is obtainable through una 
And it is quite usual for the estimate to prove very 
r on of the Stable Correlate method turns 
atching variables. The usual approach is to include ir 


e 50-100 possible correlates of the variable under study. 
rests, some of the 146 proposed predictors were: occupational background; type of family; the 


nigel potential child-minders in the household, or nearby; whether or not the respondent had 
ante ar Ten examination or gained a certificate of some kind; the nature of the public transport 
The pti e ownership of various durable goods; past activities and achievements of a special kind. 
race i pees of the variable under study having been made (i.e. the criterion score having been 
ace a ) there follows a form of mass item-analysis to establish the predictive power of the many 
oF posed correlates. Using the W herry-Doolittle formulae (Garrett, 1947), this can lead to the selection 

that three or four of them which, taken together, give as good a prediction of the criterion score as 


all of them taken together. 
ee This selection of predictors must, h 
SO RSS which are to be adjusted through the pre 
m he third step in the Stable Correlate metho 
ee ag as the 3-4 matching variables provide 
Th -way split, will provide for eight distinct subgroups. 
the average criterion score for each of these is calculated an 
in the equivalent subgroup. These subproducts are added and divided by the total number of viewers. 
The result represents the adjusted non-viewer score. In other words, it represents what the non-viewers 
would have scored had they been the same as the viewers to start with. The whole adjustment pracess 
could of course have been made through a regression equation, but this is tedious and less accurate than 
the ‘multiplication’ or weighting method described. The adjusted score can then be compared with 
the unadjusted viewer score, te of the effect of television. 


and the difference interpreted as an estima’ 
One point is vital, however: The matching variables used must not themselves be open to change by 
television, for otherwise the f the non-viewe! Jead to a whittling 
away of the evidence of real ei 


adjustment to the score o: 
ù ffect. In other words, the matching varia ble in this sense 
fie. stable correlates). 
Two final points abou 


a multiple predictive power 
the possibility that, after matching, 
characteristics. Accordingly, it is nece: 
made of the degree to which the matching has in 
matching of selected subgroups of the non-viewers in the expec 
Procedure will remove all differences between Aer in are i 
method hi ibed in detail elsewhere (Belson, a). 7 

The mai piera ale js that for each variable being studied for change, tee search for 
Matching variables must be undertaken. Thus, in the present study, the matching variables tor measuring 
television’s effects on initiative are SU from those used in the study of interests. 


stantially different 
Making the n 


The various phases of test-construction were exten 
all, about 3000 people- ilable in the full repo: 
lowing short description i he essential features of the cı 

Interests were studied through & 


(Greater London). The developme 


_ * This was done in three stages. 
interests, and these Wer? used to develop # 
P Serent kinds of interests 80 developed were 
e followings in the surv 

owing against it, & sample w: 
Sampling. 


owever, be made through the non-viewer scores, for these are the 


dictive system so developed. 
d is to break the non-viewer record cards into as many 


for. ‘Thus, three matching variables, each giving & 
Four of them can lead to sixteen subgroups. 
d this is multiplied by the number of viewers 


rs could only 
bles must be sta 


ice it is rarely possible to develop 
f more than +0°8- Naturally this leaves open 
the viewers and non-viewers still differ in terms of some relevant 


ssary to build into the design a device which allows tests to be 
fact been complete. 


11d be made. One is that in practi 


t the method shou 

(in the matching variables) © 
n fact involves the 
adequate matching 
This aspect of the 


This device i 


tation that a completely 
f the criterion score. 


ecessary measuring devices 
ded over a period of two years and involved, in 
rt of the inquiry (Belson, 1957), but the fol- 


onstruction process. 
in the survey universe 


rests of those i 
d it was based on survey methods.* 


ple of 300 people took a week in which to list their 

in the survey area. The 500 
of surveys to establish their 
th the size of its 
ts for stratified 


In the first stage, & Sam, 
n inventory of the interests existing 
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It was deliberately a cross-section, in order to allow the making of a reliable generalization about interests 
as a whole. There follow some examples of the interests in this sample: ‘interior decoration of the home : 
‘reading books’, ‘going to the cinema’, ‘variety and vaudeville shows’, ‘visiting people’, ‘strolling e 
the park’, ‘hearing military bands’, ‘international and world affairs’, ‘going to see sporting events , 
‘fashions to-day’, ‘modern developments in science’, ‘looking at paintings’, ‘ice or roller skating » 
‘bird watching’, ‘collecting things’. The full list of fifty is incorporated in the Appendix. f ; 

In a sense, this cross-section constituted a frame-work against which to measure change in viewers 
interests. Two measures of interest were used. One was a simple rating on a six-point scale* of the degree 
of interest which the respondent felt towards some stated activity or thing (i.e. strength of interest), 
the fifty ratings being aggregated for a total score. The other was a measure of the respondent’s aont 
in relation to the fifty fields of interest in the sample. Thus, for each of them, the respondent was aske! 
if he had done some specific thing in the last two weeks and, if so, how often. (E.g. ‘Did you go to the 
cinema in the last two weeks?...If yes, how often?...) There were fifty of these questions and their 
aggregate was referred to as ‘activity level’. 

The check on initiative was, in principle, the same. The measure was made in terms of frequency of 
occurrence of ‘acts of initiative’, ‘initiative’ itself being defined formally as the ‘ability or capacity for 
original conception and independent action’ (Warren, 1934), or, in popular language, as something * ane 
off your own bat’. After considerable preliminary work, a cross-section was developed of the acts 0 
initiative ordinarily occurring in the survey universe. As in the selection of the sample of interests, 
this development involved two preliminary surveys. It was followed by item analysis and a ae 
of weighted selection. There were thirty items in the final check-list and they were of the following kind. 

When something broke, or ceased to work, I mended it. 

When the proper tool or instrument or material was not available, I made do with something else. 
(For example: I made a rough-and-ready copy of a missing tool or instrument; I thought of a way tO 


make another tool or instrument to do the same job; I thought of a way to use different kinds of material 
to do the same job; and so on.) 


I started up a conversation with someone I didn’t know. 

When my transport was running late I used another means of transport. R 

With each of the thirty, respondent was asked if it occurred during the ‘past two weeks’ and, if 80, 
to select a statement indicating the degree to which it was his/her ‘own idea to do it’. An aggregate 
score was developed. ar 

The survey in which these measuring devices were used was spread over a period of about a ya 
(to avoid seasonal bias) and was administered through a questionnaire of a new kind, designed to me i 
the special needs of such administration. The survey area was Greater London and the sample its¢ 
consisted of a 450-person cross-section of viewers, plus a 350-person cross-section of non-viewers. 


III. FınDINGs 
The stable correlates selected 


The matching criteria selected for the study of initiative and of the two aspects of interest 
are set out in Table 2. The ‘past acts’ named in this table are various composites of past 
ownerships and of past achievements relating to the period before 1950. As a composite, 
each has in it about thirty different items, though the items in each tend to be different. 
The fact that the second and the third predictors make very little difference to the pre 
dictive power of the first, is a function of the heterogeneity of that first predictor? 
Ordinarily, the second and third variables make a greater contribution. They were none 
the less included here to give greater stability to the matching procedure. 


* This six-point rating scale was selected from a battery of 27 scales. It was, in fact, that one amongst 
them which gave a consistently high prediction of score based on the whole 27 of them. The 27 scales, taker 
together, approximated to the universe of dimensions to which the public refers when they judge that someon? 
is ‘interested’ in a particular thing. The scale selected can, therefore, be regarded as an index of ‘interest - 


| 


| 
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Table 2. The stable correlates of interest and of initiative 


Stable correlates selected Multi i 
l tipl 
(in order of priority) ip orn naon 


Variable under study Variable Correlation First 2 ans 


Interests, considered generally 
Past Acts (C1)* +061 } nas 
615 = 


(a) Strength of interest (as felt) 
a Age +013 
(b) Associated behaviour Past acts (C2)* 40-66 
Examinations passed +0-20 +0-685 +0-688 
ae Authority in job +012 
nitiative Past acts (C3)* +077 
Has child aged 16 or less -0:13 +0°783 +0°784 
Age -0-19 
ents, each including about 30 items 


* 
C1, C2 and C3 are separate composites of past ownerships/achievem: 


and each developed through item analysis. 


1 on viewers’ interests and initiative* 


Table 3. Effects of television 


Non-viewer scores 
ee Significance 
Before match- After match- o 

s or gain difference (P) 


ing to viewers ing to viewers Viewer scores Los: 


Characteristics studied 
-5% 0-01 


Interests 

Strength of interest 89-08} 88-14 84-19 

Level of activity 18-32 17-30 16-07 -10% 0-01 

Initiative 1-40} 7-48 7:05 -6% 0-01 
distributed. t Max. score = 200. t Max. score = 30. 


* 800 persons, randomly 


Television’s effects on viewers’ interests 
sts, viewing as such, considered as an 


d, for this is a study of the effect of viewing television upon 
e set out in Table 3, which also includes 


the viewer’s other interests. The main results ar 
Thus, it shows that the different adjustments led 
scores in two cases 


some details of the matching process- 

to various shifts in non-viewer scores, moving them nearer to viewer ; 

and further in the other case. From this table it will be seen that there has been a stati- 

Stically significant reduction in viewers’ interests in terms both of strength of interest 
o with the frequency of 


(a 5% loss) and activity level (a 10% Joss); and this applies to 


Occurrence of acts of initiative 
It is important to know, however, 

after buying a set they are at their greatest. 

the effect of television after different perio 


required that the matching procedure be applied sepat 
groups. Thus non-viewers were first matched to the viewers who h 


One year or less, and an estimate of television’s effects after that lengi 
derived. The non viewers were o the viewers who had owned sets for 


then matched afresh t 
One to two years, to derive an es hat length of ownership. Similarly, 


t, after t 
With the 2+ to 4 year group. and for those wi By linking these 


th sets for 4+ to 6 years. 
Points, it is possible granted a reasonable matching of these viewer groups, to derive trend 
: Fig. 1. What this sugges 


curves of the kind show” in ts is that activity associated with 
i ek s 150% ; 

the viewers’ interests undergoes & sharp reduction m the first year of set ownership 
(14-02%) and that this degree of loss is maintained during the second year (13-9%)5 


In studying the effects of television upon intere 
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lso derivable. This 


ip was @ 
ch of the ‘set-age’ 
ad owned sets for 


timate of effec 


150 Effects of television on interests and initiative of adult viewers 


thereafter, however, there is a steady tendency towards recovery (9:7 % after 2*-4 years), 
and after 4+-6 years, activity associated with interests is almost back at its pre-television 
level. 

With strength of interest—that is, a feeling of interest, irrespective of whether or not 
it is accompanied by activity—the position is somewhat different. In the first year there 
is no significant change; during the second, however, there is a fall by 86%. After that 
comes a tendency towards recovery: the loss is 5:9% after 2+ to 4 years, and 3-3 % after 
4+ to 6 years. The finding that there is no fall in strength of interest during the first 
year—despite a sharp reduction in associated activity—seems to have its explanation in 
the fact that television programmes have, quite naturally, featured many of the interests 1n 
the sample at some time or other in the past. Further reference will be made to this a little 
later on. 


Years of set ownership Pre-TV level 
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Fig. 1. Television’s effect on interests and associated activity according to length of set ownership. 


Interestingly, the patterns of change vary with the frequency with which the interest 
is given active expression. Thus the number of interests which occasion activity fairly 
frequently is reduced by about 20% in the first year; this is followed by a partial recovery 
in the second year, but even at the end of about 5 years, the loss is still at the 10 o% levels 
and there is no sign of its becoming less. On the other hand, the number of interests 
occasioning activity at a lower rate is reduced less sharply in the first year, continues to 
decrease in the second year (12-1 %), but thereafter undergoes a full recovery. The pat- 
tern with ‘strength of interest’ is much the same. Details about changes of this kind 
are given in Fig. 2. 

What all this means is that, from a long-term point of view, the main loss is in viewers’ 
more intensely pursued interests, the recovery with those pursued less intensely being 
complete. Another way of putting this is to say that there is in the long-term a full 
recovery in the diversity or variety of behaviour associated with viewers’ interests, but 
at a somewhat lower level of frequency. The position is much the same with the intensitY 
of viewers’ feelings of interest in various things. 

Looked at from the long-term point of view, one might also say that television makes 
a difference at first but that, given time, people can ‘take it in its stride’—as, indeed, they 
appear to have done with many an earlier innovation. From the short-term point ° 
view, however, the position is that there is an appreciable reduction in viewers’ interest? 
during the early years of set-ownership, and that though recovery tends thereafter to 
occur, the pre-television level is closely approached only after about 5 years. And ift 
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+ its present rate, it is likely that for society as a 


buyi E 
e of television sets continues a 
Whole i i ion in i 
l there will be an appreciable reduction m interests for some years to come 


- oe apart from the question of the size and the pattern of the loss, it is clear on the 
pi ence that one of television’s effects has been to render interests more passive, for 
he loss in behaviour is greater than t i’. This passivity is specially 


hat in ‘strength of interes 
marked in the first year, where the loss is only in terms of behaviour. 
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Fig. 2. Telovision’s effects on number of interests purs 
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there should be some reduction with the latter group. But what happens with those that 
are directly featured? To what extent does this produce or enliven viewer interest in 
those things? 

In addition to the check through the 50-item cross-section of the population’s interests, 
a further study was made of a cross-section of those interests which had been featured in 
television programmes. 

Television’s effect on these is only slightly different from the pattern of effects already 
presented: an early loss, followed by recovery. 
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Fig. 4. Television’s effect on interests when these are featured in television programmes. 


There are two things to be noted about these trends, however. One is that, despite 
a later decrease, ‘strength of interest’ increases during the first year. Presumably this 
increase is a novelty effect, though it is essentially a passive increase for it is accompanied 
by the usual sharp loss in associated activity. The second point to notice is that the loss 
tends to be slightly less than with the general sample and, by implication, less than the 
reduction with interests which are not so featured. The fact that the overall picture is one 
of reduction should not, it is suggested, be interpreted to mean that merely to treat a? 
interest in television programmes is to reduce it. There is, in fact, evidence that with some 
interests this happens, but a more likely interpretation is that treatment of interests 
in television programmes makes up to only a small degree the reducing effect which the 
process of continued viewing exerts on such interests in that longer period when they 47° 
not being so featured. It is as though the television medium carries a basic handicap: 


such that the person who wants to use it to develop interests of one kind or another bas 
to start from ‘well behind scratch’. 


Television’s effects on a number of specific interests 
Because this inquiry was based upon samples of the population’s interests, it was 
possible to arrive at conclusions about television’s effects on interests as a whole- 
However, these conclusions inevitably obscure much about the way in which the many 
specific interests making up the samples were affected, and tell relatively little about the 
dynamics of the medium. 
Information about these could, however, be derived by applying the stable correlate 
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o establish television’s effects. This was done 
nin Table 4. Several of these results deserve 
and in others because 


Seas to each of them separately in order t 
ia a teen of them and the results are show 
‘is i. in some cases because of their importance as social issues, 

y seem to bring some of the special features of television’s impact. 


Table 4. Television’s effects in various fields of interest: showing change in “strength 


of interest” and in ‘associated activity’ 


Effect of TV Effect of TV 
—— ara na 
% % 
Interest studied Change P Interest studied Ch P 
Cine : gi nterest stu ange 
I mas going Events in different parts of world 
nterest in going -20:6 0-01 Interest -78 002 
pee tenance -33-1 0-01 Reading about them — 68 012 
eatre-going Modern developments in science 
terest in going -91 0-01 Interest + 40 NS 
B Attendance (at play) -437 0-01 Reading about them -169 0-03 
allet International and world affairs 
Interest -112 0:04 Interest +15 NS 
Attendance —21-2 0-01 Reading about them -119 0-01 
Looking at paintings Places of historic importance 
Interest - 7-0 0-09 Interest -52 Olt 
P Attendance at gallery +521 0-01 Made a visit g -291 0-01 
olitics in Great Britain Information about people in other 
Interest: - 61 0ll countries 
Reading about it -128 0-01 Interest about them - 52 0:09 
Membership of associations/clubs Reading about them -261 0-01 
Interest + 08 NS* Going to see sporting events on BOL 
Attendance + 17 NS Interest in going - ing Dal 
Book reading Attendance +10: 
Interest, - 94 0-01 Major soccer matches {188 0-01 
_ Books read -226 0-01 Interest Tys2 0-01 
Gardening (indoors or outdoors) Attendance . i “ý 
Interest - 39 0-16 Horse racing Or horse jumping 112 002 
5 Amount done 00 NS Interest tira 001 
Jard playing Attendance ae < + 
Interest -13 NS Home orientated activities (various) _ 58 001 
ee =a &™ pees _ 38 NS 
ayi y F 
io ail -175 0-01 Sociable acinar (various) „ag i 
i res 2 
Playing done -170 NS vit 70 0-01 
shown, P = 0-17 or more. 


* Where NS is 


Ci p F - approximately 33% (for all viewers), 
6 bene ts gee ae py about 21%: For most of the interests studied, year 
a 4 i dicated that attendance 


While interest in going fell awa y 
? going fell away 4 d 

i cinema- omg ese IN 5 

ae ape vals ), but a very substantial one 


bg year trends were also Harap ‘tl 
l igi a p ) 
east Sine redugtion Oe Tah and fourth years, and 30% in the 


thereafter: 42% i d 

: 42% in the secon year, i %i 
fifth and et Interest in going Wa l of, in the Si pe 19% i the 
Second, 26% in the third and fourth years, and 25% in the fifth and sixth years. Jom- 
pared wish ae changes; the <einema-going > interest is one of the hardest hit by television 


and one of the least resili 


Gardening. When the ¢ 
the overall change 12 the amount ie 
may be a telling trend. Thus a first-year T° u 


second-year gain of 13%: After that there isa t 
to its pre-television level. 
10 


are combined, 


t. 
z tive of age of set) 


hanges for all viewers (irrespec™ a 
of gardening done is nil. This, however, masks what 


ction, by about 23 9, is followed by a 
endency for gardening activity to return 
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Sporting Events. Television led to a sharp increase both in attendance at and interest 
in major soccer matches. There were similar increases in respect of horse racing and/or 
show jumping. Though it is not shown in Table 4, there is also evidence that, for viewers, 
television has increased both activity and the feeling of interest in connection with 
Wimbledon tennis and skating (conclusions based jointly on the extent of present dif- 
ference between viewers and non-viewers and the nature of the original differences between 
them). The one oddity about this set of information is that viewers’ feeling of interest 
in ‘going to watch sporting events’ (i.e. sporting events considered generally) was 
reduced by about 9%. This may be a function of the unstructured nature of the reference, 
but it may be something more basic. 

Reading. The reading of books for relaxation or general interest was reduced by 23 P 
and even the interest which the viewer felt in such reading went down by a moderate 
amount. Along with this, there was a reduction in the amount of reading done in connexion 
with such things as: ‘events in different parts of the world’ (7%); ‘modern develop- 
ments in science’ (17%); ‘international and world affairs’ (12 %); ‘politics in Great 
Britain’ (13%); ‘people of other countries’ (26%). Most of these specific fields of interest 
have in fact been the frequent subject of television broadcasts, and the point which 
should perhaps be noted here is that television presentation seems in these cases to be 
acting as a direct substitute for the printed word. Anyone attempting to evaluate the 
seriousness of this would of course have to keep it in mind that there may be millions of 
people who did not in any case acquire such information through reading (and perhaps not 
at all), but who now get it through television. These specific reductions appear generally 
to be related to newspapers and specialist weeklies or journals. As far as the reading of 
books is concerned, the evidence does not go far in indicating which kinds of books are 
the more affected. 

Membership of clubs and associations. Contrary to speculation, television does not 
appear to have produced a permanent reduction in viewers’ attendance at clubs oF 
associations. There are, however, some sharp variations, year by year, in the interest 
felt in attending: no change in the first year; a large reduction in the second year, fol- 
lowed by a return to the pre-television level and, after about five years, an appreciable 
gain. The yearly trends for actual attendance are not available from this inquiry. : 

Going to see paintings. During the year of the study, television increased viewers 
attendance at exhibitions of paintings. The increase was considerable, and it seems more 
than likely that it was associated with some of the televized presentations by Sir Gerald 
Kelly. Certainly the attendances at public galleries after certain of his broadcasts were 
greatly swollen. The specially interesting feature of this evidence, however, is that there 
was also an overall reduction in viewers’ feeling of interest in ‘looking at paintings’: 
This paradox has its explanation in the fact that the increase in attendance was largely 
on the part of the minority who had been before. Their interest in looking at painting® 
had also increased. The reduction in interest involved the great majority who had not 
ever been to see paintings (at an art gallery). 

‘Home interests.’ Eleven interests which had to do with the home or which suggested 
attachment to the home were combined for special study. They included ‘interior 
decoration of the home’, ‘doing odd jobs’, ‘festive occasions’, ‘labour-saving gadgets > 
‘different ways of preparing food’. Taken altogether, there emerged evidence of a sm® 
loss in both associated activity and in feeling of interest (Table 4). The reduction 1” 
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activity in the first i 
; year was approxim: 9 
to the pre-television level Viewers" pone d 2 = i anemia 
ae A interest in these things fell 
p the first two years but subsequently stayed at that level. eS E 
e the same time, there is evidence that television’s effects on the different interests 
pate in this combination vary considerably, so that these overall figures mask a lot of 
a Incidentally, activities associated with ‘home interests’ are not to be iden- 
ai with the general run of household activities, many of which certainly do not come 
a the category of interests. 

™ Bia Interests.’ A small sample of the more sociable of the interests was considered 

e same way. There were ten of them including ‘ visiting people’, ‘making new friends’, 


membership of clubs or associations’, ‘playing cards’, ‘welfare work’. Associated 
year, this being followed by a long-term 


activity underwent a reduction (15%) in the first 
Jevision level. The average reduction (irrespective of age of set) was 
have increased very slightly in the 


return to the pre-te 
7%. Feeling of interest in these things appears to 
(minus 6%); and returned to the 
lot of variation in what 


first year, fallen during the second, third and fourth years 
ina level after-about 5 years. Here, too, there was & 
appened to specific interests within the group. (‘Sociable interests’ do not necessarily 


mean ‘sociability’, of course.) 


The lack of generality 
these results make clear is 


in television's effects on interests 


that, despite the nature of television’s 
hole, there is considerable variation in what happens to specific 
d quite sharply, others remain little changed, while a few 


duction in activity level does not necessarily go with 
osite the case. While it is only 


One thing which 
effect on interests as & W 
interests. Some are reduce 


undergo increase. Moreover, & Te 
a reduction in viewers’ feelings of interest. Nor is the opp 
Jevision’s effect on these interests, yea” by year, is also quite 
s and later 


al pattern of early los 
t a knowledge merely of tele- 
to say what happens in any 
not the interest was 
groups of interests, 


partly indicated here, te 
varied, there being @ lot of deviation from the gener 
recovery. From both these lines of evidence, it follows tha 
vision’s effects on interests as & whole does not allow us 
specific field of interest. Nor does it help much to know whether or 

h the ‘featured’ and the ‘ not-featured’ 


Prue a for in bot $ 
the variability in effect is very marke indeed. i 
It was onl ye -n Table 4 that the full matching procedure 
j i ed in the various samples, only 


carried 
out. For the presented. These are 


the unadjusted differences be : $ 
given in Appendix 1. While, taken along with differences provide 
grounds for speculation ab i ision’s effects, such speculation is 
not attempted in this paper because the ai much as possible with a 
factual presentation. None the less, the application of the stable correlate matching 
Procedure to the remaining forty-two interests and the development from these of a 
system of hypotheses seems to be the logical follow-up to this inquiry. Tt should serve 
to show which genet f interest are more affected and which less affected by 

i addition it may well indicate what can 


televisi +. may S 
one pie be when diffe: of interest are presented through this 
particular mass medium. 
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Original differences between viewers and non-viewers 
Finally, the study provided informatio 


n about some of the original differences between 
viewers and non-viewers. The point is | 


ged over 65 years and also that 15% of the 
economically depressed of the polling districts. ; 
For the sample as described, there were no appreciable 
viewers and non-viewers, though viewers tended to be 
middle age groups. In terms of occupational background 


d), there was also no appreciable difference in the mean 


ht tendency for the self-employed to be over-represented 
ucational level, there wer 


€ no appreciable differences in age 
of leaving school, but (for the pre-television period) considerably fewer viewers than 
non-viewers claimed to have had further education or training since then (28% :40%): 
There were no differences in intelligence, 

Family and mobility. The families of viewers tend more than non-viewers to include 
at least one person under the age of 15 years (48% :36%). Their houses are slightly 
bigger, contain more people, and are slightly more crowded. The viewers also tend some- 
what more to have relatives living nearby, but even so they are slightly less mobile than 
non-viewers because of family commitments, 

Pre-television activities and differences betwee? 
i s and achievements. Thus 


ociety; did some bird watching; attended a performance : 
ar light music played; took a holiday in the country; were 
members of a lending library 
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Original differences between viewers and non-viewers 


Finally, the study provided information about some of the original differences between 
viewers and non-yviewers. The point is basic, for it bears very closely indeed upon the 
nature of the matching required and upon the interpretation of results. The two samples, 
it must be remembered, excluded people aged over 65 years and also that 15% of the 
population living in the most economically depressed of the polling districts. 

Age, occupation and education. For the sample as described, there were no appreciable 
differences in the mean ages of viewers and non-viewers, though viewers tended to be 
slightly over-represented in the middle age groups. In terms of occupational background 
(i.e. present job or last job held), there was also no appreciable difference in the mean 
level, though there was a slight tendency for the self-employed to be over-represented 
amongst the viewers. For educational level, there were no appreciable differences in age 
of leaving school, but (for the pre-television period) considerably fewer viewers than 
non-viewers claimed to have had further education or training since then (28% :40%)- 
There were no differences in intelligence. 

Family and mobility. The families of viewers tend more than non-viewers to include 
at least one person under the age of 15 years (48%:36%). Their houses are slightly 
bigger, contain more people, and are slightly more crowded. The viewers also tend some- 
what more to have relatives living nearby, but even so they are slightly less mobile than 
non-viewers because of family commitments. 

Pre-television activities and ownerships. There was evidence of differences between 
viewers and non-viewers in terms of pre-television ownerships and achievements. Thus 
in the period before television, fewer viewers than non-viewers: owned sporting gear; 
were members of a debating society; did some bird watching; attended a performance of 
ballet; went somewhere to hear light music played; took a holiday in the country; were 
members of a lending library; owned a tennis racquet; went to see the architecture of 
church or cathedral; regularly celebrated a birthday; played a sport fairly regularly; 
defied an authority; helped pay for their own education; went against the advice oF 
pressure of someone in choosing a career or a way of life; took a magazine or a journal 
dealing with international affairs; played a musical instrument. On the other hand, 
somewhat more viewers than non-viewers: owned a camera or a gramophone; held a 
driving licence; went to an Ideal Homes Exhibition; had an outdoor garden; bought or 
owned.a labour-saving machine; employed others; made some furniture; bought a home; 
took the Daily Mirror or News of the World. 

One of the more important of the implications of these findings (about differences) 
is that some of the variables in terms of which quite a lot of matching has been done in 
the past tend now to be less serious sources of bias than formerly. These include age, sex, 
occupational level, age of leaving school. At the same time, differences, sometimes of an 
appreciable kind are still to be found in other directions: on the evidence given here 
viewers appeared to be more materialist than non-viewers, expressing themselves some- 
what more in terms of material things; the non-viewers appear to have put more weight 
upon further education and training, slightly more weight upon the esoteric and the 
artistic, and to be somewhat the more self-sufficient. Differences in terms of famiy 
composition and physical mobility also exist, and there is no telling what other origina 
differences might show up through further probing at the psychological level. 
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* Differences in score have been corrected to eliminate ‘original differences’ between viewers and non-viewers, and hence 
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APPENDIX 


Differences between the interests of viewers and of non-viewers; the general sample 
of fifty interests. 


Early in the list are those items where the score of viewers is greater than that of non-viewers, 
where the non-viewer score is the greater. The fifty items making up the general sample of interests are numbered 1-50 
(though this gives no indication of the order of their presentation to respondents). 


Area of interest 


Major soccer matches* 
Horse racing or horse 


jump: 
Ice or roller skating 
Motor cars 
Darts 
Variety and vaudeville shows 
International affairs* 
The Royal Family 
Interior decoration of the 


home 
. Tennis (Wimbledon) 
. Weaving 


Membership of clubs or 
associations* 


. Rifle or revolver shooting 

. Going to see sporting events* 
. The English countryside 

. Animals and birds of the 


world 
Reading about them 
Visiting the Zoo 
Fashions today 


. Looking at paintings 


Trade unionism 


. Welfare work 
. Different ways of preparing 


food 
Gardening* 
Cricket 


. Hypnotism 
. Labour-saving gadgets and 


22. 


23, 
24. 


ideas 
Modern developments in 
pi ees neds 
‘inema-going’ 
Strolling in the park 
Needlework 
English towns 


Difference between 
scores of viewers and 
non-viewers expressed 

as a percentage of 

non-viewer score 


_—— 
Strength Activity 


of interest level 
(%) (%) 
+16t +18 
+11 +47 
+26 +67 
+10 +66 
+10 +14 
+18 +26 
+2 -12 
+1 +8 
+1 +37 
+13 +25 
+4 +78 
+1 +2 
-12 +8 
-9 +10 
-1 +23 
al, p= 
= -21 
— +183 
-5 +4 
-T +52 
-9 +51 
—6 +1 
-ll +4 
—4 0 
+2 -3 
+5 — 
+T -8 
+4 —18 
-21 -33 
-1 —22 
ma = 
-8 —24 


the percentage shown approximates to an ‘effect of television’. 


+ Where the percentage is positive, viewer score is greater than non-viewer score; where the percentage is negative, the 


opposite is the case. 


t Only the ‘strength of interest’ differences have been corrected to eliminate ‘original differences’. 


Area of interest 


. Bird watching 

. Cards* 

. Photography 

. physic culture 
Ball 


lett 
Architecture of churches and 
cathedrals 


. Politics in Great Britain* 
. Going to the theatre to see a 


play 
Military bands 


. Listening to light music 

. Playing gramophone records* 
. Chinaware anı 
. Collecting things 
. Book reading* 

. Crossword puzzles 


pottery 


Visiting people 


. Festive occasions 


Jobs of others 


. Talking about dreams 
. Talking about the past 


People of other countries* 
Events in different parts of 
the world* 


. Listening to or attending lec- 


tures or talks 


. Places of historic importance* 


Histo: 


ry 
. Making new friends 
. Ideas and doings of well- 


known people 


. Sculpture 
. Railways 


Gardens 


(Manuscript received 3 March 1958) 


and later on come those 


Difierence between 
scores of viewers and 
non-viewers express 

as a percentage of 

non-viewer score 


fee E 
Strength Activity 


of interest level 
(%) (%) 
-17 —32 
Sa! —10 
a -217 
-14 —10 
—11 —26 
-8 —50 
=ő -13 
-9 —43 
4 3 
-6 = 
-18 -6 
-12 —24 
—26 —10 
-$ -27 
-3 —27 
-12 —14 
-3 -11 
me i j -2 
-11 —42 
ms -7 
-5 —26 
-8 -7 
-10 -21 
=$ —29 
-14 -32 
-11 = 
—9 — 
—39 = 
—24 = 
—6 — 


— 
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DEVELOPMENT OF THE PERCEPTION OF SOCIAL 
DIFFERENCES IN CHILDREN. FROM 6 TO 10 


By GUSTAV JAHODA 
Psychology Department, Glasgow University 
ility to perceive social differences, requiring 


le of 179 children systematically distributed 
f intelligence and & vocabulary 


A specially devised pictorial technique to test the abi 
a minimum of verbal instruction, was applied to a samp 
according to age, Sex and social status of parents. A performance test o 


scale were also administered. 

An expected improvement with ag! 
significant sex and status differences. Analysis of co 
middle-class girls, all status differences were in fact a cons 
level and status, disappearing when the former was held constant. 

In discussing the children’s responses it is shown that an incipient class concept can exist without 
the facility for giving it any verbal expression. An examination of the ways in which children build up 
a conceptual framework regarding social differences indicates that occupational divisions tend to 
come first with all children; later these are linked with differences in wealth, income and in the case of 
middle-class children to some extent style of life. While a cognitive grasp of social differentiation is pri- 


marily dependent upon intellectual level, attitudes and feelings are largely determined by influences 


emanating from the child’s particular social environment. 


e was found with the social perception test, and there were 
variance revealed that, except in the case of lower 
equence of the association between intelligence 


J. INTRODUCTION 
Recent surveys of the literature on social stratification by MacRae (1953) and Pfautz 
(1953) indicate a shift away from the earlier broad and sweeping generalizations, Powe 
trating as some of them may have been, towards detailed empirical studies. This applies 
equally to the subjective elements treated in the past under the heading of eae 
sciousness’, A concept of this kind does not easily lend itself to an operational approach, 
for as Ginsberg (1930, p- 536) acutely noted‘. . -itis extremely dificult to say perea 

x Ai , ’ the more circumscr1pe aim 0 
one is conscious of when one 18 class c0 Hence the R d their asso- 


mscious - : 
i i i mselves an! 
this paper is to gain information about e view the 


the ways peopl 

i aps structure. . 

The oe err eae question people directly. 
ost CO: 


ach in this kind of study has been to i N 
Thus, Martin (1954, PP- 54-9) asked his respondents: ‘How many m a : n 
in this country? Can you name them? Which of these classes do you be a o i a os 
of people belong tO the same class as yourself? What sort of people be a to ok ce 
Classes you have mentioned?’ A large majority of the sample experience ar : culty 
in iving their answers. Nearly all thought in terms of a three-class system, ut there was 
consid di ence boundaries, andas regards the criteria employed. 
nee Himmelweit, Halsey 


in the drawing of PEA o 
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the Secondary Modern School boys failed to understand the question. At the same time 
the results of the other parts of the inquiry led the authors to the conclusion that at their 
age the boys had already a thorough grasp of the social class system. 

Such a knowledge must clearly be the product of a prolonged learning process, but 
hardly any attempt seems to have been made to investigate its earlier stages. An out- 
standing exception is the work of Stendler (1949) in the United States, who applied a 
variety of techniques with children aged 6 to 15. Only one of these, the picture test, will 
be briefly described, since part of it closely resembles the procedure followed in the present 
study. Its purpose was ‘to find out what symbols of class the children of different grade 
levels might recognize’ (op. cit. p. 29). Four sets of pictures, on whose class ratings adult 
judges had agreed, were presented to the children; they illustrated homes, clothes, recrea- 
tions and occupations. The question asked about the people who featured in the pictures 
was ‘Do you think they make lots of money, not much money, or in-between?’; with 
older children the terms ‘high in society, low in society, or in-between’ were substituted. 
Children were also invited to give reasons for their answers. The results may be summarized 
as follows: children’s class ratings of the pictures increasingly approximated those of 
adult judges with rising age levels; and the higher the child’s own social class status, the 
better its performance. It should be noted, however, that the effect of intelligence was 
not partialled out. 

While the investigation as a whole was admirably designed and executed, the part of 
the picture test referred to is perhaps open to some objections. It would seem that the 
mode of questioning was too directive and therefore liable to influence the responses- 
Furthermore, it was assumed that the criterion or dimension of social class uppermost 
with young children is that of money income. This may of course be the case; but in the 
absence of independent evidence, the failure of the youngest children to grade the pictures 
according to this criterion cannot be taken as showing conclusively that they were not 
yet aware of any facet of social class. 

The present work is intended as a contribution towards a broader genetic treatment 
of the problem, along the lines advocated by Mace (1938, p. 155). Casual observation of 
pre-school children convinced the writer that even at such an early age a rudimentary 
capacity for social discrimination is already beginning to appear in some children. At 

this level the apprehension of differences is probably confined to relatively crude and 
concrete ones, viewed against the familiar background of the child’s own social milieu- 
It is to be expected that this perspective will widen pari passu with the multiplication 
of direct and indirect social contacts which results from attendance at school, with ® 
consequent gradual increase of insight into the range and complexity of social differences- 

It was considered probable that the rate of this development would be at least to some 
extent a function of sheer rise in intellectual capacity. But it was also thought that child- 
ren from social strata where there is a more-than-ordinary awareness of social status 
might be specially sensitized to perceive status cues. A phenomenon of this kind is 
suggested by Allport & Kramer’s (1946) studies of prejudice. These authors put forward 
the generalization, challenged by Carter (1948), but vindicated by Lindzey & Rogolsky 


(1950), that prejudiced people are better able to identify members of a disliked outgrouP 
than are non-prejudiced people. 
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II. METHODS 
(i) Subjects 

In order to get an adequate coverage of 
five schools were selected: two in a 
pils, and one intermediate one. 
bjects would have been to ascertain the social background 
fakes iare-ana agri’ d then to draw samples accurately balanced according 
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foma a a and therefore yielding only twenty subjects, was added to make good a deficiency in boys 
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Table 1. Sex, age and so of the sample 


cio-economic status 


Ages 
Parental status 6- T- 8- 9- All ages 
(a) Boys 

UMC 5 5 8 J 38 

LMC 7 8 8 3 21 

UWC 4 10 4 3 25 

LWC 8 2 2 e ed 

All status levels 24 25 26 
(b) Girls 

UMC 3 6 4 2 15 

LMG 3 5 4 7 19 

UWC 6 5 8 3 22 

LWG 7 5 4 8 24 

All status levels 19 21 20 20 80 
The co į is shi sane Table 1 which requires some comment. One boy and one 

5 T x þe sam le is show? in ’ 

Birl at oe pale wae assigned originally and thus had to be transferred. One boy had to 
a dimi oe et e sample because the material relating to him was incomplete. Tt will be seen that 
TO dopted resulted ina distribution among the cells which is not as even as one 
e worth paying for ensuring the absence of bias, 


th 

wil sampling procedure a 1 m 
es m have wished. However, this 1s probably a price y 
Pecially as it does not seriously ain analysis. 
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(ii) The social perception test material, administration and scoring 


In devising a technique for assessing the ability of children to perceive social differences, a central 
problem was how to enable one to dispense with elaborate verbal instructions. The danger inherent in 
any such instructions is twofold: first, poor vocabulary might lead to misunderstanding and consequently 
a spuriously low level of performance; secondly, with extensive instructions it would be hard to avoid 
giving the children cues about the nature of the task. Hence a pictorial method which minimizes these 
difficulties was devised. 

The underlying rationale of the technique rests on the difference between physical and social incon- 
gruity. Pictorial tests of intelligence commonly make use of the former, e.g. showing a boat with the 
smoke from the funnel drifting one way, and the flag being blown the other. 

Most of the test material consists of pairs of pictures, each member of the pair being divided into two 
pieces so as to form a kind of elementary jig-saw. The four pieces can be put together in two different 
ways, both of which will result in a pair of pictures which are physically correct. There is only one 
combination, however, that produces a pair of socially congruent or probable pictures. The final version 
of the material, arrived at after extensive preliminary trials, is reproduced in Figs. 1 and 2. 

Tn order to illustrate the principle, Set 1 is shown put together the ‘wrong’ way; a-b and c-d would of 
course be the expected combinations, but the background is so arranged that the more improbable action 
can be equally well represented. The same applies to Sets 2-4; Set 5 involved a slightly different sorting 
task which is described later. 

The sequence of administration followed the order of the numbering. It was arrived at empirically, 
on the basis of preliminary trials. Contrary to the normal practice in intelligence tests, the order is one 
of decreasing difficulty. Otherwise a child might grasp the underlying principle from the easy items at 
the beginning, thus being in a position to make shrewd guesses with the harder problems, which he would 
not have been able to solve if they had been presented first. 

The purpose of the first set, dealing with the neutral subjects of football and cricket, was merely to 
introduce the subjects to the requirements of the task. With this and the three subsequent sets the cards 
were placed on the table at different angles in random positions, and the children invited to assemble 
them so as to make two pictures. This was relatively easy, and nearly all the children were able to put 
the pieces together correctly at once. When they had done so, and the investigator had made sure the 
children felt certain of their response, the position of the cards was reversed to a-d and c-b, as in Fig. 1. 
The question ‘would it be all right like this?’ was normally answered in the negative. Younger children 
were apt to observe that it was ‘wrong’, whilst older ones would more often remark ‘you don’t do that’s 
“it doesn’t make sense’, or something to that effect. This was then discussed, at any required length, 
to put over in simple terms the idea that such a combination was neither morally ‘wrong’ nor physically 
impossible, but merely unlikely. It was further explained that a series of cards would be shown to 
which the same idea applied: the pieces could be put together in different ways, and they were always 
to choose the one that was more usual, to make pictures of things one could often see. The establishment 
of this ‘ preparatory set’ was of great importance, and considerable care was taken to do it thorougbly- 

The mode of administering Sets 2-4 was uniform, and will be explained in conjunction with the metho 
of scoring. As regards the latter, the major problem was the existence of only two alternatives: a picture 
concordant in terms of social class was the right solution, a discordant picture the wrong one. There 
was thus one chance in two of being successful by mere guessing. A procedure was devised to get aroun 
this difficulty, so that the probability of scoring errors from this source would be minimized, yet without 
having to rely unduly on verbal reports. 

‘After a child had put the cards together correctly and indicated that the task was completed, the 
investigator would reverse the positions and ask for comments in a neutral manner. If the child ee 
equally satisfied with the resulting socially incongruent picture, or appeared indifferent, the performance? 
was counted a failure; if, on the other hand, the child refused to accept the reversal, a successful per” 
formance was recorded. In that case a further inquiry concerning the grounds of rejection followe* 
This, in addition to the frequent spontaneous remarks at all stages of administration, yielded valuable 
insights into the children’s ideas about social differences. In some doubtful cases other factors wert 
taken into consideration, e.g. whether the child had just pushed the two pairs of cards together 2” 
left it at that, or had tried out different positions several times before arriving at a final decision, 
many of them did. Where the first response was wrong no problem arose and the failure was clear. 

Set 1 served as an introduction, and was not scored. For each of the following three Sets two indepe’ 


dent scores were assigned, based respectively on performance (right = 1; wrong = 0) and on verbo 
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by a score of zero. Some 21% of those aged 6+ received such a score on performance, 
and 51% on their verbal responses; the corresponding percentages at the age of 9+ were 
2 and 7. Thus it would seem that, by the time they are 10 years old, very few children 
remain totally unaware of social differences. 


Set 3 


iar (| 


Fig. 1 


(ii) Variations according to sex and social status 


The overall significance of such differences was tested by analysis of variance, following 
the method given by Lindquist (1940) which makes allowance for unequal numbers i? 
subgroups. From Table 2 it will be apparent that the status differences are highly signifi- 
cant as regards both performance and verbal scores, while the interaction reaches 
significance only with the former. The sex difference as such is negligible. 

The scores of the various subgroups, set out in Table 3, can now be considered in some 
more detail. As far as status is concerned, the major dividing line is the one separating 
UWC from LMC; three of the critical ratios reach significance, and the remaining on® 
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attributed entirely to the well-documented association (e.g. Burt, 1943) between intel- 
ligence and social status; secondly, it may be thought that quite apart from intelligence, 
contrasting social environments are likely to affect children’s disposition to perceive 
social differences. 

The data on intelligence, shown in Table 4, will serve to resolve this question. A few 
comments on this table are necessary. There is the expected decline in mean test scores 


Mean performance scores 
Mean verbal scores 


Ages 


a 


Fig. 3. Age-changes in mean social perception scores. (a) Performance scores. (b) Verbal scores 


Table 2. Analysis of variance of social perception test scores 


Performance Verbal 
E E (3 ee 
Mean Mean 
Source D.F. square F P square F P 
Between groups: 
Sex 1 1-01 0-49 — 1-19 0-46 — 
Status 3 24-85 12-05 < 0-001 21-45 8-35 < 0-001 
Sex x status 3 5-74 2-78 < 0-05 0-82 0:32 — 
Within groups 171 2-06 — — 2-57 — — 


Table 3. Sex and status distribution of Social Perception scores 
(Critical ratios given in parentheses.) 


Performance Verbal 


Parental r rey ~ 
status Boys Girls Boys Girls 
UMC Mean 3-28 (1-27) 3:80 2:92 2-67 

S.D. 1-22 1:33 1-26 1-74 
(0-30) (1-56) (051) (0-47) 
LMC Mean 3°39 (3°30)* 4:37 2-71 2-95 


sp. l-54 058 166 1-70 

(1-85) (5-66)*  (2-23)¢ (3-16) 

UWC Mean 267 , 241 ITN 14 
S.D. 121 * (©9D 16l 145 137 i 

(0-25) (0-87) (0-18) (0-01) 


LWC Mean 2-56 2-00 1-80 1-46 
S.D. 1-65 1-58 1-72 1-61 


* P less than 0-001. { P less than 0-05. 


(1-21) 
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An analysis of co-variance was carried out, in which the social perception test scores 


- adjusted so as to make allowance for differences in intelligence. When this is done, as 
et out in Table 5, the general picture is substantially modified. The verbal scores, adjusted 


Table 4. Coloured Progressive Matrices and Crichton Vocabulary scores 


Matrices Vocabulary 


Parental A =a 
status Sex Mean S.D. Mean S.D. 


26-44 4-62 48-20 11-14 


B 
UMC @ 273 52 4413 1046 
B 23-07 5-21 43:43 9-94 
IMC g 2263 643 4142 120 
B 19-71 3-93 32-24 10:33 
UwC G@ 1805 4:99 3109 1250 
B 1764 509 2748 1354 
LWC Q 121 381 2517 TB 
Table 5. Analyses of covariance of social perception scores: variance ratios 
Performance scores Verbal scores 
adjusted for matrices adjusted for vocabulary 
Boys Girls Boys Girls 
F 121 617 0-65 1-65 
P = < 0-001 = — 
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tion on the first-grade level [i.e. ages 6 and 7] may be another indication of the fact that 
most children of this age are not yet dealing with the problem of social class. . . . Apparently 
the problem has little meaning for [the young child].’ But with similar age-groups the 
Scottish coefficients came out as highly significant. While the possibility of a national 
difference cannot be excluded, it appears unlikely in view of the parallel research findings 
in Britain and U.S.A. for adolescents and adults. These considerations suggest that the 
reason for the near-zero correlation is to be sought in the particular way in which the 
problem of social class was presented to the young Brasstown children. 


IV. LANGUAGE AND EMERGING CONCEPTIONS OF SOCIAL CLASS 
(i) Nature of the task and types of failure 

For an adequate appreciation of the factors that determine the responses to the picture, 
a brief general outline of the skills involved is necessary. The task was basically one of 
matching representations of material settings with those of people whose status could 
be recognized from the cues provided, and of similarly matching people of the same social 
status. In order to be able to accomplish this, two things must have been learnt pre 
viously by direct or indirect experience: first, the visual cues whereby people of contrast- 
ing social status can be distinguished, including their characteristic material environment; 
and secondly, the behavioural norms governing the relationships between people at 
different status levels. A further requirement is that the pictures as a whole should be 
interpreted correctly, i.e. in the sense intended by the investigator. 

Success in the subsidiary verbal task presupposes the acquisition of a vocabulary relat- 
ing to social differences, or at least sufficient verbal skill for appropriate indirect references 
to such differences. 

A wider aspect, implicit in what has just been said, concerns the formation of ¢ ncepts 
relating to social class. The child must be able to abstract from individual elements and 
to use the patterned wholes they constitute in combination to assign these wholes tO B 
broader category. Such a concept may be present, in the sense that certain parts may 
be felt to belong together, before a suitable verbal label can be attached to the category: 
This was demonstrated by Hanfmann (1941) in a perceptual situation involving the sort- 
ing of objects. 

The main kinds of failure may be discussed in the light of these considerations. First 
there were those among the younger or duller children who clearly felt completely at 
sea when confronted with the pictures; in spite of the practice given with the introductory 
set, they tried to deal with the pieces on the basis of their experience with jig-saw puzzles» 
looking for optimum physical fit. When this proved fruitless, they tended to seize on some 
irrelevant details, e.g. pairing respectively those with and without a hat. Such childre? 
were as a rule quite content with the reversal, both combinations being for them equally 
devoid of any special significance. 

Such children failed throughout the test and scored nil—one might regard them as 
being in the ‘no class concept’ stage. Older or brighter children often responded similarly? 
but only to the earlier and more difficult items. Certain cues did not seem to be include 
in their repertoire and thus could not call forth the general class concept, which in any 
case probably had a rather low saliency. One of the older boys, for example, whos? 
comment is quoted below, placed the working-class couple at the middle-class table. 
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(In this a i 
is and all subsequent quotations [W] refers to working-class and [M] to middle-class 


figures or backgrounds in the stimulus pictures.) 


eating bread off. 


[Reversal] No; this lady [W] is eating bread, but she hasn’t got a plate for 
(UMC boy, 9, Set 2) 


ture suit his own middle-class norms of table 


eti ia oblivious òf ing social i i 

ca quite oblivious of the glaring social incongruity which resulted therefrom 

rr . . 9 

ee ors sometimes also occurred where a child was aware of a social difference, but lacked 
ormation about the environmental concomitants of social stratification: 


This boy was attempting to make the pic 


These people [W] look poorer than these people [M] and they [W] have no teapot and no sauce. 
(LWC girl, 9, Set 2) 


This girl made the same mistake for an entirely different reason, feeling that a table 


where the teapot and bottle of sauce were missing could not be that of the wealthier 


people. 
Only one instance was encountered where apparent 


Social relationships between people of different sta 
recognition of social differences. Tt is likely that both are normall; 


time. 

In a few cases difficulties arose when 
were taken to be farmers, as in our society these have no cl 
status hierarchy. Similarly an urban-rural dichotomy was occasionally substituted for 


the social class one. Here is an example of a boy who put the working-class family into 
the villa, and the middle-class one into the tenement, with the following remarks: 


That [M] is a house on the edge of th 4 have such good shops to buy 
clothes. They [M] are in the town and the; to buy good clothes. 


ignorance of the norms governing 
tus was coupled with adequate 
y learnt at the same 


resent working-class people 


figures supposed to rep 
ear-cut position within the 


he country and they don 


y have got plenty of good shops 
(UMC boy, 7, Set 5) 


se were not incompatible 
quently quite emphatic 
able to explain their 
mly an 
to the 


dy been said that the 


verbal failures, it has alrea' 
s. Children were fre 


overt concept of clas 
nt and which the wrong way, without being 
ted that the reversal was wrong; more commo. 
kind of descriptive reference 


he following protocols: 


round. [What do you mean?) They 


re not the right one. 
(UMC girl, 7, Set 4) 


Turning now to 
with a well-developed ¢ 
about which was the rigl 


Preference. Some merely reitera 
effort was made to r one’s choice by some 


content of the picture. Both types are illustrated in t 


[Reversal] No. [Why?] Because they are 
are at the wrong person- [How do you know 


the wrong way 
?] Because they a 


„they [W] are in the kitchen... - 


puzzled pause]. - 
(UWC boy, 6, Set 2) 


[Reversal] That’s silly- [Why?] Because. - alt 
f total failure, the age changes in modes of response may Now 
t children relied chiefly on global impressions, which 
k down for the purpose of giving an explanation. At 
essions began to be translated into at least partially 


not being closely tied to the information contained 


in the stimulus pictures; examples would be comments like ‘they are untidy’ or ‘these 
look more beautiful’. Actual details mentioned at this stage were usually confined to 


such highly visible ones as type oF quality of clothing. Older children, whilst continuing 
11 Gen. Psych. 50, 2 


Leaving out the cases 0: 
be roughly outlined. The younges 
they were as a rule unable to brea 
an intermediate stage such global impr 
evaluative judgements, in the sense of 
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to bring in evaluative judgements, were often able to pick out relatively inconspicuous 
signs indicative of social differences; for instance, they might point to the cigarette 
perched on the ear of one of the [W] figures, or mention the school uniform worn by the 
little girl in the [M] family. Thus there was evidence of a gradual learning of specific 
signs which enabled the child both to make increasingly accurate discriminations, and 
to verbalize the cues on which they were based. Nothing has been said about the expres- 
sions employed in referring to social differences, for this topic deserves special treatment. 


(ii) The vocabulary of social class 


At the outset it is important to note that the word ‘class’ itself was never uttered 
by any of the children. This is hardly surprising, in view of the fact mentioned earlier 
that a majority of 13-to-14-year-olds were found to be unfamiliar with the term. The 
children therefore had to characterize social distinctions more or less indirectly, and the 
distribution of the various ways in which this was done is set out in Table 7. The numbers 
stand for the proportions of different words used by children in the respective categories; 
i.e. a word occurring in several responses of the same child was counted as only one unit. 


Table 7. Types of class-oriented descriptions of people 
(Rounded percentages based on combined number of references by boys and girls.) 


Categories of children 


Working class Middle class 

Descriptions relating to 6 and 7 8 and 9 6 and 7 8 and 9 

Working-class figures ... N=12 N=36 N=39 N=58 
(1) Workers 67 47 49 38 
(2) Occupational 25 6 18 14 
(3) Poor = 39 28 45 
(4) Other 8 8 5 3 

Middle-class figures ... N =9 N=26 N=21 N=50 
(1) Gentleman 22 8 5 8 
(2) Occupational 56 35 29 26 
(3) Rich — 54 19 38 
(4) Other 22 4 47 28 


It is necessary to enlarge somewhat upon the actual words and phrases covered by the 
headings. Starting with those relating to working-class figures, no. 1 was restricted 
to the terms ‘worker’, ‘workman’ or ‘working man’; no. 2 included manual jobs, mostly 
skilled, such as painter, plumber, joiner or electrician; no. 3, in addition to the actual 
word ‘poor’ which was most frequent, also covered expressions like ‘has not much money’ 
or ‘is not well off’; the residual and relatively unimportant no. 4 consisted either of 
negatively phrased references (‘not respectable’) or of statements denoting an employer- 
employee relationship (‘this man was going to work for that man’). 

Turning now to the middle-class figures, ‘gentleman’ was the only word admitted 
under no. 1; the occupations mentioned in connexion with no. 2 were, in descending order 
of frequency: ‘in an office’, ‘business man’, ‘doctor’ and a few miscellaneous ones; 
no. 3 included the term ‘rich’ itself and several near-synonyms like ‘has lots of money’ 
or ‘can afford more’; no. 4 contained a multitude of oblique class references, in which 
the word ‘nice’ featured prominently, e.g. ‘these are nice people’, the adjective being 


—_ 
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sually stressed in actual speech; 
1 h; other expressions were good > grand’, posh and 


‘important’. 


R i 
everal trends may be distinguished within this pattern of usage. All categ ies of 
f ories 0 


pda to find it easier to characterize the working than the middle class 
ie a > y the uniformly smaller vocabulary relating to the latter. It may be ea 
a F noh really necessary to attach a verbal label to both in order to explain 
: — wl many children said, for instance, ‘he is a worker and he is not’. The term 
a =e was applied only to middle-class figures, whilst middle- and working-cla: 
ike were given the title of ‘lady ais 
ae sonra: fact was that none of the younger WC children employed the words ‘rich’ ` 
so or f yet nearly half the older ones did so; a similar, though less pronounced tendency 
mes ound among the MC children (P < 0-001 and 0-05 respectively). Furthermore, in 
alking about middle-class figures the MC children were significantly more apt to rier 


to indirect expressions of the kind described (P < 0°01). 


4 In the process of abstraction and categorization entai 
ata into numerical form, much is lost of the subtler aspects of languag 


, 


led by the transformation of the 
e. Here are two 


examples: 
They [W] have & wooden table and they [M] have a nice table. They [W] look as though they would 
(LMC girl, 6, Set 2) 


have a wooden table. 
ook right. A well-dressed lady i a lady in an old worn chair 
n't right. (UWC girl, 9, Set 3) 


: Tt doesn’t | na kitchen writing letters. And 
in a lovely room—it isr 
Even when the children did use a parti 
aap: variation, and this becomes evi 
arly true of terms related to work, where there w: 


that were but dimly discerned. 
(LWC boy, 6, Set 4) 


ations were subject to 


text. This was particu- 
distinctions 


cular word, its connot 


dent only from the con 
as a frequent groping for 


He’s not working. [What do you mean?) ’Cause he’s a doctor. 
They [W] are working men. Maybe they [M] are working men too, put they work in @ different work. 
(LWC boy, 9, Set 4) 
a shopkeeper or something. 


kman [M]. [What kind?] Well, 
(LMC boy, 6, Set 4) 


„and another kind of wor! 
(UMC boy; 9 Set 4) 


A workman [W].- 
[His father is one.] 
I think these two are workers [W] and these are just worki 


These illustrations show W 
structed on the assump 


ages and from different sta 
ial is not extensive enough, 


over-simplification. The materia 
elusive, for confident gener it may be worth re 
ational terms 


sion: it seems that younger © 
and descriptive Sers h increasing 28} that such ter 
o realize that 


e; wit! 
value-l Les T he children are 
oaia E £ the soci 


ently t 
jobs vary also in ot 
gradually crystallizing. 


ng men mM]. 
tion. It is con- 


hy Table eted with caw 
used by children at different 


at formally identi 

valent, but this is clearly an 
and the shades of meaning t00 
cording a mere impres- 
mainly in a functional 
ms are becoming more 
beginning t people doing different 
awareness O al status hierarchy is 


(iii) Other aspects of the verbal responses 
class relationships invo 
study these rarely emerged 


held that social Ive feelings of inferiority, superiority 
in a clear-cut fashion, possibly 


It is widely 
present 


and equality. In the 
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due to the fact that only Set 4 presented the issue sufficiently sharply. The few responses 
of this type were made by older children: 


These are two important men and these are just workmen.... (UMC boy, 8, Set 4) 

He’s rich, and he’s rich, and they [W] are in their working clothes; and they [W] are not as good as 
them. (LWC boy, 9, Set 4) 

On the other hand, it was common for the MC children to take their own social level 
as the frame of reference and talk about working-class people in terms of a deviation 
from this norm; and the phrasing often implied a certain amount of condescension: 


It isn’t usual for a person to shake hands with a painter really. (UMC girl, 8, Set 4) 


They also frequently used the terms ‘ordinary man’ or ‘ordinary business man’ to 
refer to the middle-class figures. On the other hand, none of the WC children suggested 
in any way that the normal thing is to be a worker. Two, one of whom is quoted below, 
implied that skilled men are better than other people. A majority of the older children 


merely stated in a matter-of-fact way that people of different kinds would have nothing 
to do with each other. 


He is a joiner, but he [M] is only an ordinary man. (UWC boy, 7, Set 4) 


This is a worker and this isn’t. If that [M] was that man’s boss, why would he want to shake hands 
with him? (LWC boy, 9, Set 4) 


Many children felt impelled to account for the fact that [W] men do not as a rule shake 
hands with [M] men. Older boys tended to put forward the reasonable view that people 
doing different work were unlikely to meet, and thus could not get to know each other: 


Usually people not so wealthy know each other—they work together. (UMC boy, 9, Set 4) 
That man doesn’t work beside him, so he doesn’t know him. (LMC boy, 8, Set 4) 


The ideas of a few of the younger children were very naive, and most of the girls, 
irrespective of status, spoke about dirty hands, 


You don’t usually see a man shaking hands with a builder, because he’s usually hard at work.. .. 
(UMC boy, 7, Set 4) 

hands with a workman, because their hands are dirty; it’s much nicer the 
(UMC girl, 8, Set 4) 

If that man [M] shook hands with that man [W] his hands would get all paint. (LWC girl, 7, Set 4) 


There was in reality no direct indication in the pictures that the workmen had dirty 
hands. It would not have been practicable to contrive this, as the joint cut across two 
clasped hands and both combinations had to be equally feasible. It is perhaps no accident 
that the workers were often described as painters, for this makes such an interpretation 
more plausible. 

A tendency shared by all children was that of applying epithets like ‘messy’, ‘dirty’ 
or untidy’ to the [W] figures on the pictures and their environment; other terms were 


ee inthiaway only by MC children, e.g. ‘scruffy’, ‘slummy’, ‘ugly’, ‘not well-mannered’. 
wie ate examples of comments hardly justified by the actual content of the stimulus 
res: 


You wouldn’t like to shake 
other way. 


This lady [M] 1 ” s 
ida ior oa ts as though she would get up and clear cups off chairs and things. This lady [W] 


They [W (LMC girl, 9, Set 3) 


] all look horrible—probably because they live in that house. (UMC boy, 9, Set 5) 


ài 


= 


"o 


J 
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The emotional colouring of the children’s responses was often manifest mainly in their 


tone of voice, and is therefore difficult to convey- Tt ranged from cool equanimity to 
shocked rejection. Most commonly the responses suggested that the situation represented 
by the reversal was felt to be unfitting oF absurd. Expressions used included ‘it would 

‘it looks daft’, “it’s not nice for a man to...’ and ‘this doesn’t look natural’. 
from the extremes of the range: 


ds of men shaking hands. 
(UMC boy, 9, Set 4) 


„it wouldn’t be right—it would be awful for these people [M] to live there. (UWC girl, 9, Set 5) 
onal reactions did not occur among the younger children. WC children 
ent when discussing social differences, but MC ones not 
acutely. WC children used the words ‘rich’ or ‘poor’ 
d some inhibitions about these words, and unless they 
be some hesitation: 
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be funny’; 
The following illustrations are drawn 


I would say that was quite all right, but you don’t usually see these kini 


Outright emoti 
rarely showed any embarrassm: 
infrequently did—a few quite 
without qualification; MC ones ha 
employed circumlocutions there was apt to 


„well, they are poorer- (UMC boy, 9, Set 2) 


ases the differences between the people 


his trend was confined to WC and LMC 


Usually the tattooed people are not so [Pause]. -+ 


Finally it may be noted that in seventeen © 
represented were interpreted in terms of age. T 
children, and some explained their ideas quite clearly: 
The younger people M] work harder. They can afford nice thi 
have nice dishes like that. 
These people [wW] look older and these 
can get good things. 
ng this brief survey of some of the qualitative aspects of the responses a 
dicated that these were either spontaneously offered by the children, OF 
eutral probing- Whilst this provides a guarantee that the responses 
hildren’s ideas and were not suggested to them by the investigators, 


trol has the drawback that it leads to lack of uniformity. While 
s are inevitably som 


ewhat vague and impressionistic, it is 
ential for an understan' 


ings. The older people [wW] wouldn’t 
(LMC girl, 7, Set 2) 


ger. They M would be working, so they 


people [M] look youn 
(LWC boy, 8, Set 2) 


reminder is in 


elicited by strictly n 


accurately reflect the ¢ 


the absence of direct con’ 
the resulting generalization 
believed that such an approach is ess 


children’s ideas and attitudes. 

In the earlier pa k it has been establishe 

; i ive social differences is largely @ function of intellectual 
ests that attitudes 


e 
i i hree sections strongly sugg 

; teria ed in the last t! s ) t 
at st Seat - a] differences, aS distinct from their sheer apprehension, are influ- 
— ecific social background of each child. 


enced to a muc 


ding of the development of 


d that, for nearly all categories of 


Vi. Discussion 
i it has to be remembered that the children 


ras could be incorporated 


f class differences, SUC 
representations of working-class 


were necessary so as to avoid making the task too 
; en middle- and working- 


i ration a80 mie 
amie About a aie ildren, WS è good deal greater than it 19 now. In Set 5 the 
ass people, and Da C are shown in rather mO utfits than those wom at 
T 
11-2 


working-class childre 


implicatio 


In assessing the : 
ith certam 


were faced only W 
into pictorial material. 


people, some slig 
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school by a majority of the working-class respondents. It was therefore less likely that 
these children would wholly identify with their pictorial counterparts than the middle- 
class children. On the other hand working-class housing conditions in Glasgow tend to 
be poor, and the representations were not far off the mark as far as that was concerned. 
Nevertheless, it is possible that there was a difference in the impact of the pictures accord- 
ing to the respondents’ social background: middle-class children saw their own environ- 
ment, including people, fairly accurately mirrored, while some of the working-class 
children, especially children of skilled men, may have felt themselves to be somewhat 
better off than the working-class figures on the pictures. One cannot be sure about the 
precise effects of this on the verbal responses. It is likely that it was responsible for a 
certain quality of detachment discernible in some of the comments by working-class 
children; and perhaps also the rather liberal sprinkling of adjectives like ‘dirty’ and 
‘poor’, which they might not have applied if they had viewed the setting as a direct 
representation of their own. 

One is also tempted to speculate about the tendency to call working-class figures on the 
pictures ‘old’. There is a need for caution in this connexion: in real life working-class 
adults, in particular women of the older generation, are liable to show their years more 
than a middle-class person of the same chronological age. If this was the case with the 
stimulus pictures, the answer would be simply that some children with a limited aware- 
ness of social class had singled out an irrelevant, though genuine variable. In order to 
test this possibility, the pictures were submitted to a dozen adults of varying social status 
with a request to estimate the ages of the people depicted. There was in fact no consistent 
overestimation of the ages of the working-class figures as compared with the middle-class 
ones, so it would seem that the above explanation does not hold. Moreover, it may be 
inferred from the actual phrasing used by several of the children that their age judgements 
are based not just on the appearance of the person, but on the person-in-his-setting. This 
suggests the following interpretation: working-class children are familiar with the life- 
cycle of working-class families, in which retirement often means living on a very reduced 
income. Seeing people in poor surroundings, therefore, may lead them to suppose that 
they are old. On the other hand, lower middle-class children who responded in this way 
may have come from families that were socially mobile; and the pictures of people in a 
materially less favourable environment than their own may remind them of their grand- 


parents. Naturally this is merely a tentative hypothesis, and the numbers are too small 
for any attempt at verification from the present sample. 


Perhaps the most striking aspect of the verbal res 
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also due to D 
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necessary facilities for the research, and t 
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THE DIFFERENTIATION BETWEEN NORMAL AND VARIOUS 
NEUROTIC GROUPS ON THE MAUDSLEY 
PERSONALITY INVENTORY 


By H. J. EYSENCK 
University of London 


The M.P.I. (Eysenck, 19586) is a 48-question inventory which purports to measure, 
in a rough and ready fashion, the two personality dimensions of Neuroticism (N) and 
Extraversion-Introversion (E). It has been carefully constructed on the basis of item- 
and factor-analyses (Eysenck, 1956), possesses adequate reliability (Jensen, 1958), and 
has been shown to possess ‘construct: validity’ (Eysenck, 1957); the two scores are inde- 
pendent of each other. A summary of researches on a variety of normal groups (students, 
nurses, industrial apprentices, etc.) as well as several neurotic groups has shown con- 
siderable differentiating power as far as the N scale is concerned (Jensen, 1958); a study 
of the responses of different neurotic groups (Sigal, Star & Franks, 1958) found psycho- 
paths and hysterics more extraverted than dysthymics, but did not succeed in obtaining 
statistically significant results due to the small numbers employed (Eysenck, 1958c). 
The present note is intended to collect together all available information on the differen- 
tiation between various neurotic groups, between normals and neuroties, and between 
all the above groups and recidivist criminals and patients suffering from psychosomatic 
disorders. 

The means and s.p.’s are given in Table 1. The normal standardization group consisted 
of a quota sample of the population, collected along similar lines to those described 
elsewhere for the standardization of the short form of the M.P.I. (Eysenck, 1958a), 
except that subjects filled in the questionnaire instead of E. The American student 
stoup was largely collected by Dr A. W. Bendig of the University of Pittsburgh. The 
dysthymic, hysteric and psychopathic groups are made up of hospital patients so diag- 
ay 7 oe and responsible psychiatrists, or else unanimously diagnosed on the 
rt case papers by three independent psychologists (Sigal et al. 1958). The 
OUlisel dt hea ee Tecidivists in one of H.M. prisons. The psychosomatic group 
by Dr A. Casein k ering from asthma and ulcers; their use was suggested to me 
of Applied Perches WO, in an unpublished paper read at the 1958 International Congress 

Pp sychology, found such groups to be highly neurotic and less introverted than 


dysthymi : i 
oe rn thoHeion questionnaire (Heron, 1956), which is in certain ways similar 
e M.P.I. and correlates with it, 


Table 1 
Description of : ù 
a sed group: Size N mean N, E, 
Normals (English): quota sample 1800 a 7 
Dorala (American students) 1500 fone aa 
aad ymics (hospital patients) 84 10°69 B28 
oe {recidviste) 146 es 10-02 
tes (hospital patients) ae Fae 
syehoma paties (hospital patients) 108 w aes 
Paths (hospital patients) 36 T nee 
I 9-51 
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Bi sea a tabulated in Table 1 show that all neurotic, psychosomatic and recidivist 
groups are more neurotic than is the normal sample, that dysthymics are the most intro- 
verted and psychopaths the most extraverted groups, and that hysterics recidivists and 
discriminated from each other on the basis ofthe MPL, 


although they are differentiated from dysthymics, normals and psychopaths. On thi 

whole, these results are in line with expectation (Eysenck, 1957), onek, the ee P 
the hysterics to be more extraverted than the normals is somewhat unexpected eed 

1947). This finding may be connected with the fact that the regression line of N on E is 
significantly bent at the extreme introverted end, showing a marked tendency, both in 
normal and in neurotic groups, for subjects with very low extraversion scores to have 
unduly high neuroticism scores (Eysenck, 19586). On the whole, the results suggest the 


possible usefulness of this questionnaire in clinical, experimental and applied studies. 


psychosomatic patients cannot be 
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PUBLICATIONS RECENTLY RECEIVED 


The Nature of Experience. By Sir Russet, Brarx. London: Oxford University Press. 
1959. Pp. 73. 8s. 6d. 


Brain—Memory—Learning: a Neurologist’s View. By W. Rrrcure Russert. London: 
Oxford University Press. 1959. Pp. xii+140. 18s. 


Two eminent neurologists have here written two very different books. Sir Russell Brain’s evident 
breadth of interest made him an excellent choice as Riddell Lecturer at the University of Durham, and 
awareness of the pitfalls awaiting the amateur philosopher has not prevented him from giving a spirited 
account of his views on the problems of perception. He believes that philosophers who discuss such 
abnormalities of perception as hallucinations and illusions may not always know as much as is desirable 
about their empirical features, and devotes most of his first lecture to providing such information. 
He then proceeds to argue in favour of a sense-datum theory of perception, and from a discussion of 
subjectivity as exhibited in the psychoanalytic mechanism of projection he passes in his final talk to the 
differences between artistic and scientific experience. His book is not addressed to the empirical psycho- 
logist, who may nevertheless pick up a point of interest here and there. 

Dr Ritchie Russell, on the other hand, addresses himself to the psychologist far less than the title of 
his book might suggest; he appears, in fact, to take a somewhat archaic view of the subject. This is not 
only a disappointment to the psychological reader, but also perhaps a loss to the book itself. The central 
chapters deal with concussion and the traumatic amnesias, epilepsy, the phantom limb, pain and the 
fronto-hypothalamic system. While it may be hoped that neurological observations of these phenomena 
will throw some light on the physiological mechanisms of learning and memory, much of the evidence is 
behavioural in nature, and so might perhaps most readily have been discussed in the light of behavioural 
concepts and models. The author has chosen instead to rely on a physiological model whose properties 
are not too clear, The model rests essentially on the notions of spontaneous neural activity and structural 
change at the synapse, and its explanatory power is weak, so that its application to the neurological 
material is not as illuminating as could he wished. The learning theorist who is interested in this material 
(as he should be) will therefore have to do much of the work for himself, and it must be said that he will 
not be helped by the author’s presentation. The book is intended to be intelligible to readers with limited 
physiological knowledge, but is not so successful in this aim as it might have been. At the behavioural 
level, on the other hand, the terminology is too loose; a more discriminating use of terms like retention, 
recognition, recall and remembering might have been particularly helpful. Parts of the book have been 
developed from previous publications and this may, to some extent, account for its diffuse and repetitive 


style. 
oe N. E. LOVELESS 


Psychopathology : a Source Book. Ed. by C. F. Reen, I. E. ALEXANDER and 8. S. TOMKINS. 


Harvard University Press. London: Oxford University Press. 1958. Pp. xii+803. 
No price given, 
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necessarily complete in themselves and accordingly do not make good chapters 


Scientific papers are 
in a book i inui 
a book unless they are given continuity and consistency by active editing and commentary. Unfor- 
e themselves as editors, 


te of this kind has been done. Although the instigators describ 
“i sk has been simply to select and arrange papers which have previously been indivi i 
f the 46 papers, 10 are classified unde: i ‘Psy erie ee 
ai ene the a o a a! and Early Experience’ 
i Neurosis’, 9 under ‘ chi i d bs ic 
Factors in Psychopathology’ and § under ‘Psychopathology si ny ee pa a. 
expected and occur here by the omission of papers on the affective psychoses, eis a ps 
and the newer neurophysiological concepts. While each single contribution is excellent ae oor ee. f 
is autonomous exaggerates the uneven quality of the book as a whole. The section on somatic metor 
a contains the most recent of Klebanoff’s encyclopaedic reviews of the Paychopathological 
a auena of Brain Lesions and Ablations as well as reports of specific experiments such as Witt’s 
E recor of the changes in spiders’ web construction as a means of identifying small 
1 bs tanisang substances. Some of the papers seem entirely suitable for the purpose 
is sa ape particularly those from popular science publications; for example, Selye’s 
hess SERAI pa = the stress syndrome. Other papers, such as Guntrip’s critique of Fairbairn’s 
it hi & ZOL j eactions, are for specialists alone. In general, while each paper is by itself worthy, 
as gained nothing from being selected to appear in this book. 
However, the book has value as a collection of some of the most important articles in the recent litera- 
Tt is doubtful 


ture, taken from a wide range of psychological, psychosomatic and psychiatric journals. 
k list except where his reading of it could besuitably monitored. 


a it could appear in the undergraduate’s boo! 
t could best be placed in a hospital library where it can serve the postgraduate clinical psychologist and 
psychiatrist. j 3 R. M. MOWBRAY 


11 under ‘Psychosomatic Disor 


Psycho-Analysis and Contemporary Thought. By D. W. Wiynicorr, JOHN Bow Ly, 
Insz HELLMAN, Marion MILNER, ROGER MonEY-KYRLE, ELLIOT JAQUES and 


Joan RIVIERE, with an introduction by SyLvIa PAYNE. Edited by J. D. SUTHER- 
tanp. London: Hogarth Press. 1958. Pp. 149. Price 25s. 


This short book constitutes the published version of six public lectures give! 
Psycho-Analytical Society during the celebration of Freud’s centenary in 1956. 
and tail piece have been added Dr Payne’s introductory remarks as President 0: 
on Freud as a person by Joan Riviere. 

The six main authors have dealt respec 
child care, the teacher, art, philosophy and t 


and the resultant book, both intended for the general reader, 
the main to simple, often persuasive, exposition of familiar viewpoints. This reviewer found Dr Winnicot’s 


subtle and sensitive paper and Mrs Milner’s article the most worth re-reading and can readily understand 
that those who heard these l them to be in print. The other papers are more 


lectures would want 
; ephemeral. : 3 
The book should help in dispelling the ge” 

naive, incurably dog n r lined to joa posto 

diffi -jg to do skilfully, any psycho 0 ‘ 

in ee ste well-described evidence. Would not even the general public have been refreshed and 

stimul: A b e ind that have in fact been made in psycho-analytic 
enpearpe ae Jue of ‘chimney sweeping’? 


ince Breuer and Freud first saw the val 
JOAN WYNN REEVES 


theory and practice S 


n by members of the British 
‘To these as introduction 
the Society and a note 


tively with psychoanalysis in relation to the sense of guilt, 
he then current economic crisis. As befits such lectures, 
the authors have confined themselves in 


of the psycho-analytic thinker as gloomy, ethically 
ill not satisfy those who feel that, 


] verbiage. Tt wil 
should be presented as potentially changeable 


Harmondsworth: Penguin. 1958. Pp. 219. 3s. 6d. 


mediate between the professional worker 
nt go-between. He has 
+ for facts. Furthermore, Human 


W. J. H. Sprott. 


Contributors to the P l Series 

and a large public, without displeasing either. Po S 

thi ight touch, > nse! 

ine i a 9 references, will be & welcome survey 
The imself is of 80 


must somehow 


and a respec 
for those who! 
Groups, with its 22! mewhat mixe 
other corner of psychology: 
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a virtue when the work lies on the boundary of several properties, even if it does lead him to sit a little 
warily on the dividing fences. 

The first three chapters define the field, those who work in it and the methods they use; the next 
three deal with permanent small groups, the family, village and neighbourhood; a further three with 
experimental groups and the final two with ‘Crowds and Other Groups’ and ‘Applications’ respectively. 

Every book of this kind must explain how the individual and the group are conceptually distinct, but 
at the same time part of one social process. This is skilfully done, with emphasis on the development of 
self-awareness, the secondary need for the approval of others, the evaluation of our own responses 
with simultaneous prediction of the riposte, and the social origins of morality. The influence of G. H. Mead 
is perhaps the most noticeable, but the range is wide. It is a pity that this explanation is pieced together 
without any reduction to the more basic individual processes explored by experimental psychologists. 
Perhaps such an approach would estrange the general reader—but it is courting him a little unashamedly 
to refer to Homan’s The Human Group in adulatory terms and to complain at the ‘distressing jargon’ 
of much other work. 

There is a lack of balance between methods and findings. The latter are served up in quantity (though 
almost too liberally sprinkled with grains of salt for the taste of those who are ego-involved). For the 
former, the layman may wonder whether research involves anything more systematic than snooping, 
or having a really ingenious idea for tricking a group into thinking it is doing something that it is not. 


that are important in psychology, indeed, in understanding the book—are not explained. Control groups 
are an example. These two methods are followed by three others—Sociometry, Field Theory and G. C. 
Homan’s. The last two, certainly, are hardly methods. To imply that they are alternatives to observation 
and experiment is misleading, even if they are called ‘approaches’. 

More on methods, then; a separate section on theories (the author knows a lot about Parsons, whom he 
never mentions); and rather less about the so-far unco-ordinated artificial group material—would right 
the balance for this reader, But reviewers are socially conditioned to cavil, and these remarks should 
not decry the whole by any means. The book represents an important and difficult task well done, 


TERENCE LEE 


After-Effects in the Behaviour of Mice. By Kr Hour Hansen, Copenhagen: Munksgaard. 
1956. Pp. 435. 58s, 


Aggression. By Joun Pav Scorr. University of Chicago Press. London: Cambridge 
University Press, 1958, Pp. xi+150. 28s. 


The book A fter-effects gives an account of original experiments with mice in new types of mazes called 


V-devices. Being a thesis, it states everything explicitly and is replete with definitions, diagrams, tables, 
Summaries and individual records for hund. 


as far as novelty allows, clear, a reader well 
not the European, will not find it easy goi iki 
author observes his animals keenly, 


Pressing, as well as on maze learning, a lot of useful 
als are allowed to clock up ‘responses’ on the recording apparatus, 
E enter, and later the theorist, are thus given, 
times unrealistic sample of behaviour. After generations of such research, 


ating an experiment: (A) non-interpretative registration 
pretative description [a frankly anthropomorphic account, made 
motions, thoughts, ete.]; (C) statistical analysis; and (D) causal 
at B is put forward merely as a working hypothesis and that it 
subjective parts and consider o ly the = ee > he is right—a strict behaviourist can ignore the 


eft or right turn, etc. (macrobehaviour), the author deals with 
a around the choice point], e.g. the animal stops or almost goes 


patna ee w a its head, ete. He shows that the types of microbehaviour, far from 
i; isucally related to the various forms of macrobehaviour, and are dependent 


Publications recently received 181 
on the task and on the animal's experience prior to reaching the choice point. Certain items of micro- 
behaviour often go together while others are almost mutually exclusive. 

The general outlook is gestalt, with emphasis on the animal’s phenomenal world. In this connexion 
there are some touching drawings of mice illustrating ‘disappointment, startle, surprise, nervous washing’, 
etc. The types of microbehaviour are given tentative subjective interpretations, ¢.g- stopping at the 
V-field and turning the head in the direction not finally chosen gave the observer the impression that 
the animal was taking stock of the situation, looking around for something or other and speculating 
about something in a particular direction. Fanciful? The reviewer is by policy against this form of 
expression. But, in view of the frankness of the author, who is neither naive nor ignorant of behaviourist 
work, and in view of the competence of the factual discussion, he feels that the temptation to dismiss 
such stuff off-hand should be resisted. While it is not likely that a positivist student will be converted 
to the European viewpoint there is much in this book to stimulate him, if he will only remove his blinkers 


fora while. Quite apart from the knotty question of animal consciousness, such a full account of behaviour 
is a refreshing change from the common stereotyped account of ‘responses’. 
Then there are reasoned attacks which a behaviourist should be prepared to counter. The learning 
curve is dismissed as only a rough measure, of little fundamental value. The law of effect is queried, since 
ding to the author) 


in many tasks the frequency of success rises from 50-75%, not to 100% as (accor 
reinforcement theory demands. It is suggested that the behaviour is the result of a balance between 
of a Mendelian probability type 


two needs—hunger and the need ‘to be up and about’, and a theory 4 
is offered, The reviewer is not persuaded that the law of effect demands one dominant need, or that it 
cannot be made to cope with competing need if such are demonstrated. When the author himself accepts 


that ‘need reduction’ can promote the formation of an engram factor [strengthen an association] his 
objection to the law is seen to be only partial. ; 

Aggression sets out to give a scientific account of aggressive behaviour, bringing the results of animal 
experiments, including those of the author on mice, to bear on human society. Various chapters deal in 
precis form with the psychological, physiological, genetic, social and ecological factors concerned with 
aggression—a wide field in which the author’s powers are dissipated. No previous knowledge of these 
fields is required, but ‘a common level of scientific competence’ is assumed and the work is not intended 
as te en a superficial impression of rigour, the evidence ig sagen leads in a very 
tenuous manner to conclusions and recommendations on human behaviour. hese are ofa onanan 
kind, the conclusions sometimes implausible and the recommendations ile nr a ical. k ‘or 
example, Pavlov found that a frequentl n-reinforced secondary stimulus ten F z ps uce 
an inhibition. From this the author derives the princip. ; nhibition—learn not to fig it om 
fighting. It follows that grown-ups should not stimulate children to aggressive behaviour but gire t hem 
peaceful surroundings. [How does one get other children to co-operate?] This treatment is relatively 
easy to do for a young baby’. [Such is not the reviewer s experience] Again, if you nip & mouse’s tail 
it will attack you, 8° pain is a stimulus for aggression. But ‘no scientist wants to experiment on pain as 
a cause of human 


ng out and punching the nose of the nearest bystander’. What scientist 


in to be the important factor here? 
ion is completely misrepresented. The notion of a threshold is some- 


The James-Langs No distinction is made between the threshold of stimulation 
times used in & i i ity of aggressive behaviour resulting from stimulation. The persistent 
for aggression an + “feels angry”, this sensation comes from his 


looseness of terminology 


hypothalamus an 
The frustration-ag8" 
fi 


t that it is the aggressi jue i 
te. Instinct as ‘a driving force 


ly one minor reference to Tinbergen. f 
not-always-accurate snippets of 


in amount of interesting information, 
Cannon, Mead, which cannot be found together in any other small volume. 
j -ow of the subject but the lack of rigour prevents the book 


ave been stimulated to fight.’ 
hesis is rebutted by examples in which frustration does not lead to 
ve behaviour in question which is being frustrated is not seen 
is made into a straw man and 


which h 


e examples inappropria! 


These may give the nev pae erious studen! k 

r i or the J a P i 
sam a T illuminate two points which are by no means obvious. First, a wide know- 
These contrasting history tyPe> and a perhaps sentimental interest in animals as creatures, not merely 
ledge, of the niatna Hi aratus. do not preclude a sound experimental technique. Second, a mere 
as bits of experimenta app 5 btle intrusion of subjectiveness. 


rofe istic rigou i ard against the su 
essio viouristic r our is no safegu hi 
P n of beha jour’ gi 
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Traffic Accidents and Driver Characteristics. By Sautt HAxKtnen. Helsinki: Finland’s 
Institute of Technology, Scientific Researches No. 13. Pp. 199. 20s. 


This is a doctoral thesis on accident proneness, translated into English and published as a whole. It 
is a good thesis, impeccable in method and representing a large amount of experimental work, although 
the nature of the topic studied has not lent itself to any great theoretical originality. 

The foregoing sentences indicate the assets of the work. There is a modern review of the literature on 
the subject, considered from every point of view: there is a statistical examination of accident distributions 
from the Helsinki Transport Department: there is an account of a very large number of tests applied 
to the same employees appearing in the accident distributions, with an examination of the differences 
in scores found between high and low accident groups. There is also a factor analysis of the test scores 
including accident records. Finally the tests found most useful were applied to further groups in other 
kinds of work and generally similar results obtained. A particular virtue of the monograph is the inter- 
national nature of the references and tests employed. The names of Russell Davis, Whitfield, McFarland, 
and Fleishman, for example, mingle in the bibliography in a thoroughly desirable fashion, and almost 
any reader is likely to find foreign references which will be new to him. 

The results are not very novel, although probably timely since some scepticism about accident proneness 
has been expressed in the literature recently. The distributions were definitely different from Poisson 
ones, and high-accident individuals from one period had many accidents in the next even though dif- 
ferences in hazard were carefully eliminated from the analysis. Tests of intelligence or reaction time bore 
little relation to accidents: tests of co-ordination and of performance under stress did show significant 
results. But on analysing inter-correlations it appeared that tests predicting accidents did not necessarily 
correlate with each other, so that accident proneness is probably not a single entity but rather a label 
for a number of different departures from the ideal. 

The thesis nature of the work does not make it rapid reading: every precaution taken is fully described, 
all the raw matrices of correlations given, and such details as the formula for calculating ¢ are presented. 
Nor will the student of accidents find anything here to upset all his previous ideas. But all in all he should 


read this report. DONALD E. BROADBENT 


Statistics in Psychology and Education. By Henry E. Garrerr. Fifth edition, 1958. 
London: Longmans. Pp. xii+478. 35s. 


Substantial changes have been introduced in this new edition, the most immediately obvious of which is 
improved lay-out in a larger format. Part 1, dealing with descriptive statistics, remains much as it was, 
but Part tr has been largely rewritten to conform with present-day trends, particularly the increase in 
emphasis on probability and statistical inference. In this connexion it is worth noting that Dr Garrett 
has now almost entirely abandoned the use of the term ‘reliability’, preferring to write of the ‘accuracy’ 
of predictions, and of the ‘significance’ of statistical measures generally. Non-parametric methods are 


included for the first time: three of the si i iti i 
a x mplest of n z 
5 ae ae | plest of these (in addition, of course, to chi-squared) a 


B. SEMEONOFF 


Y z s ; 
oung Children in Hospital. By James R. Roperrson, London: Tavistock Publications. 
1958. Pp. xii+103. 4s, 6d. 


This publication is a continuation of the w 
studies of the effects of mate: 
reorganization of hospitals sı 
The adverse effects 
and certain su; 


: ork carried out by Dr Bowlby and Mr Robertson in their 
rnal deprivation on children. The author, in this book, urges the need for 
it er aoe, units will become an accepted part of hospitable life. 
ggestions made t om the mother during hospitalization of the young child are discussed, 

© to overcome these. A new film, ‘Going to Hospital with Mother’, which 


‘ustrates some of the re € it ntained in the text, is also availab) OLLINS 
ti e recommendations contains 3 
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y 
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Educational Research. Ed. by W. D. Watt. Vol. 1, No. 1. National Foundation for 


Educational Research in England and Wales. London: Newnes Educational Pub- 


lishing Co. 5s. 6d. per issue: 16s. 6d. per annum (3 issues). 


; the first issue of the first volume of any eriodical with i . i 

a period of years that one can judge the value of a ai but the eS Pete 
offers a tempting sample of things to come. The purpose of Educational Research is to bridge ‘the increas- 
ing gap between the worlds of research and the schools’. “Contributions which make a readable synthesis 
of valid research on the practical problems posed by the English educational sys em’ are invited. There 
ia, the editor states, no intention of ‘popularizing’ or writing down. 

The contents of this issue reflect editorial policy. Articles on the present concept of ‘Intelligence’ 
by Prof. P. E. Vernon, on Transfer at 11+, by A. Yates and D. A. Pidgeon, on the Wish to Learn by 
W. D. Wall, and on a comparison between English, Australian and Californian schools by D. A. Pidgeon, 
opani i ‘comprehensive and authoritative statements of the principal facts and conclusions derived 
Te aes . ‘Certain topics of broad importance” are to be treated in serial fashion. An article on 

SAODINE Children to Read, by J. M. Morris, is the first of such a series. ‘Another feature is the annotated 
bibliography, the subject here being Arithmetic, the compiler J. B. Biggs- ‘An abstract of a Swedish 
research completes the issue. 

. As the editor welcomes suggestions, We might make the following 
inclusion of reviews of tests and books for the guidance of the class 
for, (c) printing the contents at the beginning of the issue as well as on 

Those who work in the field of educational research are very much aware of the 
All such will welcome this new periodical, wish it success, and await future issues with interest. 

JAMES MAXWELL 


One always receives 


: (a) footnotes in larger type, (b) the 
of readers the periodical is intended 


the back cover. 
‘gap’ mentioned above. 


By C. M. Fuemine. London: Methuen. 1958. 


Teaching: a Psychological Analysis- 

Pp. xiii+291. 28s. 
Even a glance at this book shows it to have been aimed at the target of direct relevance to the job of 
teaching school children. Thus, in addition to the customary discussions of learning, motivation and the 
like, there is a chapter on ‘the pupil in the classroom situation’, another on ‘craftsmanship in teaching’ 
and there are sections on such topics unity resources’ and ‘administrative responsibilities’, 
which latter even includes some practical advice on the pi 


The book, then, seems to be intended to serve as & very comprehensive guide to 
it would be quite wr n that it aspires only to offer useful hints and suggestions. 


ong to give the impressio: 

There are two aims, over and above direct, practical relevance, which are just as important in the con- 
ception of the work. The first of these is to put every topic that is discussed into historical perspective; 
the second to emphasize the importance in all teaching of questions of human relations. The two are 
not left unrelated, for ly sets herself the task of showing how the present concern 


PEI ; ier preoccupations. 
over social issues has grow tion the value for the student of historical perspective; but this 
There are few hen, are inevitably very brief, 


i . The historical surveys, tl 
E ka ne ge student in training as a teacher. 
and there does arise 


ss for the avera; 
‘for pausing. - „at various points to remind 

š hat she m2 y k : 
Dr Fleming tells us at th mee by ce rtain influential thinkers of the past’; and indeed no apology 
the reader of the con 5 ders’. But, while some 


i vhom Dr Fleming 3 
is due to any reader for v r ing aw may be, 28 sho claims, ‘80 W 


of the writings W 
sary to reproduce he book seems to be inteni 
those for whom the boo! 
one cannot expect the of z . 
termi if 3 r nt sychological inquiry; and Dr Fleming does not spare he i i 
inology of ret P mber of summarizing tables in which appear lists of the ‘representative 
xt is often so condensed that it is 


On the contrary, she offers a nur an 
vast ters: idable array- The supporting © 
phrases’ of the various writers: & formida! y aeo ped that it is 


hard to see how the stu 

situation there arises 
Dr Fleming has erhap' way 0! 

Tre : e j reat deal to Say» both by Way Een 

attention of any teacher- 


g. 
temptation to try to achieve too much. 
and urging values, that merits the 
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The People of Ship Street. By Maprtine Kerr. London: Routledge and Kegan Paul. 
1958. Pp. vii+215. 23s. 


This account of a community in the slums of Liverpool is written simply. It breaks down the results 
of a study of sixty-one families under appropriate and sensible headings; children, adolescence, sex and 
marriage, clothes and food, crime, superstition and religion are dealt with chapter by chapter and make 
interesting reading. But this community is different; it is of Irish descent, it does not display the adaptive 
characteristics said to be necessary in an urban society; as an institution, it is immature in the sense 
that nobody ever seems to grow out of it. 

The main reason for this is the power of the mother. Children do get married eventually, but they do 
not move away from the influence of their families, in particular, from their ‘Mums’. If husbands do 
not choose their work in accord with the wishes of the Mum, they may find that their job has been changed 
for them. This tie to the mother seems to the author to be stronger than all other love relations; it 
generates a lack of independence; it leads to non-integration of the personality which results in piece-meal 
reactions and inability to plan. It results in a matrilocal society (at odds with the rest of our society, 
a patriarchal one), wherein there is lasting role inhibition, an excessive limitation of the number of 


roles which can be taken up, arresting personality development. Excess energy is absorbed in activities 
of crime and delinquency. 


This attention to the social and societal determinants of individual immaturity seems most worthy 
and deserving of a much larger exposition than appears to be possible in this series of publications. As 
it is, the specialist will feel that in many places, the treatment is too slight. The clinician will tend to 
regard the evidence in the sections on projective testing as rather scanty. The same could be said for 
the analysis of the social structure. Here, in an effort to make the book more readable, none of the social 
statistics is treated in any kind of tabular form which, by its compactness alone, could have given the 
picture quite speedily to the interested eye. 

The author is not entirely to blame for this. This kind of defect stems from the present organization 
of the behavioural sciences whereby a publication dealing with personal, social and cultural variables 
cannot be comprehensive without being vast. If any simple treatment is adopted, the study lacks depth 
and most of its value can be lost. It is unfortunate that from a research covering five years’ intensive 


field study, it is the ‘general’ reader who stands to gain the most. GEORGE M. STALKER 


Der Mann-Zeichen-Test. By Hermann Zirer. Münster: Aschendorff. 1958. Pp. 51. 
DM. 6.75. 


Ziler's ‘Man-Drawing’ test is very similar to Goodenough’s. Minor differences are that Ziler gives fewer 
examples to guide the beginner in scoring, and that the scale does not extend sufficiently far down to cover 
the very immature child. On the other hand, Ziler’s instructions are briefer than Goodenough’s, and 
possibly more generally acceptable. The pamphlet is written in very simple language which should be 
readily understood by the average teacher. While there is considerable stress on statistical treatment, 
ihe an elementary level. An aptly worded warning is given: ‘Hin Test ist kein Test’, i.¢- 
some details a ad 1A aco! gulyas part of a battery. Ziler finds a sex difference favouring girls for 
a Aa a es a = ed the older girls scored better than the boys, who tended to regard the test 
Gis test te Be ‘ivial, while the girls got on with the task. A further interesting point is that in giving 

st to fifteen hard-of-hearing children Ziler found that they either did not draw ears at all or drew 


them specially large, with strong li 

$ g lines. Goodenough does not note this, although she explicitly 1e€0™- 
mends the test for children with hearing difficulties. z : EVERIDGE 
M. BEVE 


Explorations in Social Psychiatry. By Aurxanper H. Leicuron, Jonn A. CLAUSEN and 


Roserr N. Witson. London: Tavistock Publications, 1958. Pp. 452. 40s. 
ach of the thi i ; r 
OSAI hee meet aed this volume is an independent expedition into the little-known territory 
may be misleading to Briti 3 a is propagated, nurtured, lived with, classified and treated, The title 
the term psychiatry for ie Sees ers, who would consider it a contribution to psychopathology, reserving 
ledge that so little is kno ates Ek arig this basic knowledge. The editors would be the first to acknow- 
Dramatars, bub the boars of the area that even the sadly devalued word ‘integration’ would be a bit 
‘ok is the better for being free of unwarranted theoretical posturings, and the overall 
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impression is that the diverse research efforts of the authors ranging from clinical insight to 1 

i 3 .] large-s 
ecology, will all make their mark on the ultimate map- i i mo 
o sind the best paper at the clinical insight end, is Kubie’s exposition of his psychodynamic view 
of aetiology, and of what it implies for the problem of demarcating health from illness. The healthy 


person is one whose behaviour is ‘flexible’ because relatively small areas of his life are dominated by 
analyses the methods and 


unconscious innaccessible processes. At the opposite pole, Eleanor Leacock 
findings of ecological studies. Those who are content with the assumption that most disorders are spread 
thicker on the ground as they go from the green belt to the slums will find that a great deal more sophistica- 
tion has been introduced into this area in recent years. A single criticism of an excellent article is that 

th regard to desocialization 


it neglects to mention the highly relevant ‘about face’ that has taken place with reg 
and ‘anomie’ among students of the urban community. Gruenberg’s chapter on Socially Shared Psycho- 
cing manias, the South Sea Bubble 


pathology is a fascinating review of the literature which subsumes dan 
mpares the results 


<a the contagion of delusional systems between two friends or relations. Clausen co 
of current researches on adolescent drug use. Hinkle and Wolff report a statistical (hardly experimental 1) 
y. Much detail is given of the episodic distribu- 


investigation of the incidence of illness in the life histor; 

tions, but unfortunately the data from which they adduce their main conclusion is not presented fully. 

Illness of all kinds, they aver, clustered in time but spread over all body-systems of a single organism, 
ess. Other topics are the effect 


is associated not only with infantile but also with adult psychological str 
the mental health of a groups 


of group atmosphere, in this case one described as disparagement, upon 
the concept of health in psychiatry and the problems of 


the varieties of response to bereavement; 

establishing a community psychiatric clinic. . 
There is no claim to have charted the whole territory- For example, Tyhurst describes paranoid 
patterns in detail, but there is no equivalent treatment of the other major groups- Homosexuality and 
anted dogmatism 


alcoholism are not considered and deprivation is mentioned only briefly and with unwarr 


by Kubie. 

A brave attempt at co-ordination is made by the editors, who interspe 

after every chapter. But this is not altogether successful. In place of theoretical integration they often 

achieve only cross-reference and, alas, repetitio \. i -niscent of an American club sandwich, 

which one longs to reduce to edible proportions by disp 
Psychologists May be surprised that a book of a kind can be produ: 

and sociologists with hardly @ reference to themselves. I eA ees 


few psychologists are in the field. Those wishing to enter could be safely a 
Bevy of vite! l TERENCE LEE 


in territory awaits them. 


rse a commentary before and 


(The Relationships between Thinking 


re St Limbaj in Ontogeneza. 
v. Ed. Acad. R.P.R. 1957. Pp. 508. 


Relațiile dintre Gandi 
and Language in Ontogenesis-) By T. 5. Cazac 
Psihol, Bucharest. 1958. 
inking, and consequently 


Revista de Psihologie, 3. 11r. Inst de 
out whether ‘the child’s thi 


1 

' ‘ im of Mrs Cazacu’s study : : siti 

4 n = Lio influenced—in a positive OF a negative manner—by his gradual acquisition of lan- 

his knowledges are » ‘vised a series of tests—based mainly on the verbal association tech- 
age from three 


m Bucharest ranging in their 


guage’. For this pur 0 children fro i ‘ 
> tigate into the child’s abstract 


ied individually to 12 ¥ ; 
~ i portance are the g sts designed to inves 
d observation are used as additional methods. 
rtant findings can be formula vs: (1) Even ae the age S 
react ‘meanin| fully’ t sord stimulus 2 ity for ‘correct’ association 1S closely related 
ri meani ji x% P cone P 
to their a familiarity with the words $ 3 ool children me A V er degrees use 
of ‘integrating criteria’ in their thought processes, y are 5 ful in finding the word which 
designates the ‘genus’ of & group of objects- Special attention is paid to the variation of this trait 

7 ae a k The ‘integrating criteria’, based in the low age-groups On concrete perceptual factors, 
—_ ing peat gher age-groups d more abstract and formal. The age of five is a crucial point 
become, in the g A k $ in the child’s thinking, such 
in this development. i ion of meaning» and the development of grammatical forms. 
as gen Senne beT = f work involved is impressive, and 

Thi serve: ee 7 
the pe att experimental skill is remarkable. Tt is. criticism on one important point 


£ three children 


The most impo 
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which refers to what the author calls the ‘dialectical’ relationship between language and thinking. 
This implies, first, that language influences the child’s thought processes by directing and fixing them in 
a certain manner; and secondly, that thinking itself acts upon language as a selecting and organizing 
factor. But how was the child’s thinking in its non-verbal form assessed? Admittedly, the author makes 
frequent references to such a phenomenon, particularly when she deals with the psychological roots of 
word contamination, but its existence is assumed rather than demonstrated. It seems that such a diffi- 
culty could have been at least partly avoided by a clear-cut definition of the basic terms ‘thinking’ and 
‘language’, and by a stronger emphasis on the non-verbal aspect of the methods used. It is a pity, for 
instance, that the author did not describe more clearly her main experimental device, ‘The Picture 
Cabinet’, and particularly the bearing of this on the main thesis of the book. As it is, this study, however 
valuable, cannot go far beyond an investigation into the child’s capacity for verbalizing his thought 
processes which, I feel, is not exactly what Mrs Cazacu intended. 

Revista de Psihologie is the official Roumanian periodical in the field of psychology. As compared with 


the two pre-war periodicals this one shows a strong physiological orientation and a strong influence coming 


from Russian psychology. Z. BARBU 


Guide to using the Coloured Progressive Matrices, Sets A, Ab, B. By J.C. Raven. London: 
Lewis; Harrap. New edition, 1958. Pp. 40. 5s. 


Guide to using the Mill Hill Vocabulary Scale with the Progressive Matrices scales. By 
J.C. Raven. London: Lewis. New edition, 1958. Pp. 64. 5s. 6d. 


Earlier versions of these Guides have hitherto been supplied with specimen copies of the tests to which 
they relate. They have been subject to periodic revision, at about three-year intervals, and users aware 
of this fact should not assume that the present editions, now available as separate publications, are just 
another pair of revised reprints. Each of the present booklets has been entirely rewritten. They now pro- 
vide a very full and carefully documented account of a testing approach which has been remarkably 
widely and successfully used, placing it in its historical context, with sections on construction and 
standardization, and much previously unpublished experimental and clinical material. 

It is not, perhaps, well enough known that the Coloured Progressive Matrices may be usefully applied 
to adults—particularly old people—as well as to children. Both tests, whether applied separately or— 
better still—together, yield important qualitative as well as quantitative information; the evaluation 
of both types is fully discussed in the Guides, which between them present and interpret test data 


covering the whole life-span from 5 to 85 years. B. SEMEONOFF 


A Textbook of Psychology. By D. O. Hers. Philadelphia and London: W. B. Saunders. 
1958. Pp. x+276. 31s. 6d. 
aca en noe exciting little book. About six years ago, Dr Hebb tells us in his Preface, he 
that covered cara spate tan course in psychology in his own University and found no text-book 
perience but few of us he m subject-matter. Many teachers of psychology have had the same ex- 
Piyshology, to De eet responded with the fortitude of Dr Hebb. He wrote his own. 
This miana t i ESETI pa: is Seely a biological science, not a social science, not a profession y. 
endeavour to provide a coh e its departure from anatomy and physiology, zoology and genetics, and 
NON Gétkstn “oF (hese min es erent account and explanation of the general mechanisms of adaptation. 
ceiving, imagining and 4 oe aig involve what it has been customory to call mental activity, e.g. per- 
tially subjective character Be Hence psychology must include within its scope processes of an essen- 
and neurological basis of midis it is far more rewarding, Dr Hebb suggests, to consider the evolution 
Hence he has little use for fae than merely to examine and classify their formal characteristics. 
began with Thorndike and Binet." ™'¥* for its own sake. For him, modern psychology really 


American functional psychology— 
Ladd, Dewey and Angell, and which shows 
urism. But Dr Hebb is more of an experi- 

this above all that makes his text-book 
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something ve: 9 ini: 
apes E i a bore — than a neo-Darwinian tract. Although Dr Hebb’s sense of evidence is some- 
er a y on issues of early learning), he is at bottom a man who believes, with P: 
heory must be checked at every point against the actual findi f experi sarge 
er extends this provision to his own theories too, a 7 ua 
will certainly be raised agai is'j ioni 
the unique ae of se gut De Ht anglers P sg to toee 
would be both unkind and unfair. Like every psychologist worth his salt, Dr fey ye an E oe 
K find out what physiologists can tell us about the mechanisms of the brain and, unlike many, he al 
~ vis out a great deal. Moreover, he has applied this knowledge with originality and skill to need 
n eps But psychology, he insists, can never become a branch of physiology. ‘We cannot escape 
e need of large-scale units of analysis, nor the need of special methods of 
such analysis is based’ (p- 264). Neurological constructs are no 
logical constructs and psychological methods may, ii 
of brain function itself. Let us, then, h 
fear the taint of ‘reductionism’ would do better to stop comp 
It is scarcely possible to indicate in a short review the scope an 
of it can be regarded as a further essay in the vein of The Organisation 
the author’s endeavour to build some sort of psychology from the known facts of comparative behaviour 
study and the largely unknown facts of cerebral neurology- But there are also shrewd and useful chapters 
uiar and maturation, statistical thinking and problems of measurement, and on psychology and 
Sts 5 c method: Above all, Dr Hebb is not afraid of real people and real life, if at times he seems 
co eri aive with regard to psychiatric issues. Taken all round, this short book is one of the very few 
e recommended to students of psychology virtually without qualification. ©. Ls ZANGWILL 


Social Psychiatry in Action: @ Therapeutic Community. By H. A. WILMER. Springfield, 
Pp. xxiii +373. 66s. 


Ill.: Thomas; Oxford: Blackwell. 1958. 
Wilmer was Officer-in-charge of the 34-bed admission ward of the Naval Hospital at 
Oakland, California. During this time 939 unselected male patients spent on average about ten days in 
his ward, and the nursing staff was also constantly changing. In this highly unlikely setting Dr Wilmer 
decided to set up & therapeutic community, and his book is & detailed description of it. 
Daily group therapy sessions were held with both patients and members of staff, while at the same time 
laced an absolute prohibition 


he markedly reduced the use of barbiturate and ataractic medication and p! 
on physical restraints, and the use © These measures were aimed at changing & busy 


f the Isolation Room. 
personal transit camp devoted to classification and disposal into & place where 
the patient could begin to feel safe, and would learn to achieve some measure of control over his fears 
and his feelings of aggression. By ble initial response to the hospital and by trying 
to modify the patient's attit hoped that the admission unit would be able 


iti rape 
to anaes ms Pal A eee i b was successful, but whatever the merits of the 
sherapeutio sean uch to be desired. Dr Wilmer was fortunate in having 
sie cartons af pars 5 for his ward, but their work is not 
i often repeated unnecessarily, 


reported in his book. On the other > Sap 

clinical nabrati proliferate long afte l has made his point and the graphs, a ee 

and even the thirty-pag° bibliography seem curiously irre“ À j J 

direct result the book is too long, t00 costly, is oft à nger of sounding pretent e ann 

more direct presentation would have been mo g with Dr Wilmer’s obvious onesty of purpose. 
J. DREWERY 


For ten months Dr 


R. S. PETERS. London: Routledge and Kegan Paul. 1958. 


The Concept of M otivation. By 


Pp. 166. 14s. 

“The aim of this monograph’, says its author is, ° 
tion by subjecting some eading examples ofc 
the traditional assumption that there 
basic postulates answers to all forms of 


velopment of theories of motiva- 
ceptual analysis’. He criticizes 
f human behaviour from whose 
do X? will eventually be deduced. 
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For, he points out, the answers are often logically different and even logically exclusive: but theories 
of motivation tend to generalize one kind of explanation in order to answer quite different forms of the 
question. Perhaps the only generalization of which he approves is Allport’s apophthegm—‘ motives are 
habits in the making’. But, he says, ‘to explain everything a man does in terms of “motives” is logically 
inappropriate because it lumps together acting purposefully according to rules, acting with a goal but 
according to no established rules, and cases where something happens to a man and it is odd to say that 
he acts at all.’ He concludes that “psychology. . .has remained earth-bound in mazes and Skinner boxes 
because the highly general theories which it was hoped would emerge are logically impossible’, 

Mr Peters’s method is a kind of logical dentistry. With a deceptively simple use of words that makes the 
probing seem painless he removes the teeth from Freud, Pavlov, Hull and several other system-builders: 
for example, ‘one of the merits of Hull’s use of the concept (of drive) was that it gave false answers to 
limited questions’. 

The moral which I read into this book is that in studying a limited sector of human and animal 
behaviour you may find that description and prediction is greatly simplified by some new concept, such 
as conditioned reflex, drive, or unconscious wish; to apply the new concept outside this sector is always 
intellectually tempting, and quite often satisfying, but sooner or later there comes a point at which it 
becomes strained, useless and even misleading. Mr Peters’s criticisms of the system-builders who have 
reached this stage is a practical demonstration of a kind of failure which, I suspect, is highly probable 
for purely logical reasons. There is no scientific reason to doubt that in theory a complete explanation of 
human behaviour can be given in purely physiological terms. It is logically possible that there is another 
set of terms in which an equally comprehensive and equally usable explanation could be given. But 
I know of no other field of scientific study in which this has ever been the case. It is therefore highly 
improbable that psychologists will ever provide a single set of terms to rival in comprehensiveness the 
theoretically possible physiological explanation, although for limited sectors thay have provided and 

will continue to provide different and, as it were, incommensurate explanatory systems which are pre- 


ferable to the physiological because they are more easily grasped and used. NIGEL WALKER 


Measurement and Statistics. A Basic Text Emphasizing Behavioral Science Applications. 


By Virernta L., Srnpers. New York: Oxford University Press. 1958. Pp. xvi+ 
594. $6.00. 


This is yet another attempt to present the elements of statistics in a text suited to the needs of the 
mathematically unsophisticated. To this end Mrs Senders has done three things. First, she introduces 
her students to the concepts of statistics through a ‘Diagnostic self-test’ designed to give them an idea 
of how much of their ‘high-school mathematics’ they have retained. This is an excellent device, one 


which the reviewer has himself used to advantage, but the present test is rather spoiled by there being 
at least five question 


not warranted b 
dressed to the S 


ogical rather than psychological grounds. Priority is given to 
cales’) of measurement, beginning with the weakest level, the 
ae ematical concepts, including those of information theory, 
res, such as the calculation of a mean. 


‘ot so much the actual manipulation 
hematical ways of thinking and the 
e student is invited to follow a mathe- 
n of 

of a constant from 1 to N, Furthermore, probably as an 


of the illustrative exam ples in the early 


on summatio: 
chosen order 
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= bers Book are based on situations that are trivial or psychologically unreal, or both. Thus an 
xample showing that in certain cireumstances uncertainty in card-guessing can be reduced by 0:2203 
f central tendency are not formally handled until about 60 pages 


ne occurs on p. 91, whereas measures 0} 
er. Correlation is introduced on p. 133, in relation to ordinal measurement, but consideration of the 
near the end of 


rag of a correlation co-efficient (or of any other statistic) is postponed until very 

Rs the book's favour it can be said that it is well up to date in that many recently introduced non- 
parametric methods are included; that there is an adequate selection of examples for the student to 
work out for himself; and that—facetiousness apart—the writing is lively and refreshing. The author’s 
enthusiasm for her subject is very evident, and one can imagine her communicating this enthusiasm to 
her students at Antioch College. Perhaps a student should have reviewed the book. B. SEMEONOFF 


Eleven-year-olds Grow Up. By Joun S. MacPHERsoN. University of London Press. 


1958. Pp. xxiii+ 186. 15s. 


This book is a publication of the Scottish Council for Research in Educa’ 
Survey Committee but the collating of data and writing of the Repor! 
Mr MacPherson. The book is describe 


from the 1947 Scottish Mental Survey’. The sample consists of 1208 se 
original 70,805, all of whom were born in 1936. The method of selection, known as the Six-Day Sample, 


was based on the subjects’ date of birth and the sample was ive of the total group 


i found to be representat: 
ae respect to age, Sex, test score, geographical area, size of family, parents’ social and occupational 
status. 


The chairman of the Committee writes, 
happened to our “ miniature Scotland” from 
measured intelligence at age 11 and the future progress, educational and voca! 
sample. The educational progress of the pupils between age 11 and the age of leaving school is followed 
and the attempt is made to assess their happiness while at school. Light is thrown upon the problem of 
the premature leaver, and on the appeal of continuation classes to the young worker. The report further 
discusses occupational choice; change of occupation; relationships between boys’ final choices and the 
e effect of parental ambitions; and sex differences. - „Jeisure interests... 


occupational class of father; th ; ei 
_. This sounds & promising and well worthwhile project. Moreover, the 
in California, whose 


attitudes to National Service. . 

author states that ‘the closest parallel to this Follow-up is that of Prof. Terman in 

sample, however, comprised only gifted children with 1.9. over 135°- Terman’s choice of title (The Gifted 
Child Grows Up) presumably inspired the present title. But there, in the opinion of the reviewer, the 
effective resemblance ends. Eleven-year-olds Grow Up is disappointingly prosaic and unstimulating. 
It contains innumerable tables and figures and lists in which « is compared with y and p with g—not 


forgetting the possible relationships of with p and y with q- 
The report represents & great deal of field work conscientious 
visitors, civil servants and voluntary workers, and an immense amount of careful anal 
the results so obtained. Yet it does not finally add up to very much: little emerges in the wai 
findings or fruitful hypotheses. The reader gains an impression of meticulous honesty an 
work, leading to & mammoth ‘so what?’ 
We are told, for instance, in ‘Educational Aspects s ae EO To 
sia ge ee TT — timate how many would be successful in a particular course, 


for a gi ia it may be possible to es Aggi 3 R ieee 
but it vould EA pees to predict the individual pupils.’ In the chapter entitled High and Low 
Scorers’ we read: “The average size of family for the high scorers [over 131 1.9.] was 23 and for the low 
scorers [ander 78 10.)46. Tt is clear t! ds to ome from the smaller families. ‘ Again, 
ployment”. when comparing Apprenticeship jobs with Unskilled Labour jobs, we 
f those who fall away from the Apprenticeship jobs is lower than that of 
d that the average 1.9. of those who rise from the Unskilled group is 


tion. It is sponsored by the Mental 
t is due to their Research Officer, 


d in a subtitle as ‘A seven-year follow-up of a representative sample 
hool children selected from the 


in his Preface, as follows. “The report thus describes what 


1947 to 1954. In particular it examines the relation between 
tional, of the pupils in the 


ly carried out by school teachers, home 
lysis and study of 
y of interesting 
d painstaking 


-up’ that “there is a clear difference 
J and those who were not. Thus 


those who conti 
higher than that of those w 

The information purveyed, and copiously documented, througho 
i n demonstrated. The reader 


expected and what has Many i “should be briefer. I 
equally predictable and unexciting, to the author to unearth them. 


conclusions are buried in the data, 1 


ut the book is exactly what is to be 
feels that if all the results are in fact 
f, on the other hand, interesting 
An illustration may 


t is surely UP 
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clarify this latter point. MacPherson writes, when discussing ‘Classification of Jobs’: ‘To some extent 
the argument appears to be a circular one. We test intelligence, then proceed to classify by ability levels 
the jobs entered. If we find that there is a relationship between job and intelligence test score, how should 
this be interpreted? Is it simply an indication of the validity of intelligence tests?....’ The query is 
hackneyed and unhelpful. A constructive approach would be to ascertain the proficiency of the subjects 
(their 1.9. being already known) in the various jobs; and perhaps to examine the 1.Q. variance within each 
occupational group. This, however, does not appear to be contemplated. 

There are eighty-six Tables in the text; two Appendices; no Index. Appendix I consists of specimens 
of the Schedules used (Sociological, School, Home Visits and Employment Record), whilst Appendix II 
comprises a list of the M.A., C.A. and 1.9. for all members of the sample. The inclusion of the latter seems 
hard to justify: the reviewer would gladly exchange this list for an Index. The first Appendix, however, 
is intrinsically interesting and bears witness to the formidable amount of thought and attention to detail 
which has gone into the design of the Schedules, rendering them impressively clear and comprehensive. 


A. W. HEIM 


Productivity and Social Organisation: The Ahmedabad Experiment. By A. K. RICE. 
London: Tavistock. 1958. Pp. 298. 35s. 


This book describes the impact of a technological innovation, and the organizational experiments and 
changes by which it was met, in a long-established Indian textile mill. One is at first struck by the very 
different cultural background industry has in India. Apparently only 1 or 2% of the population work as 
yet in modern mechanized industry, while three or even four different languages may be spoken in a single 
department of a mill. Industrial legislation has long aimed at reducing the employer’s power over 
workers, so that discharge for anything but gross misconduct is so lengthy and difficult a process that it 
is almost never used. As for redundancy, the number of posts in a mill can be reduced only after written 
trade union agreement, or by a court award. Thus the immense unemployment is not allowed to become 
too directly the employer’s weapon. Yet in fact these problems are basically familar to us; but being so 
much sharper in India they are much more likely to be taken explicitly into account in considering 
working relations, 

Experiments and changes in three main areas are described. The first were in the automatic loom shed, 
where productivity was turning out to be no higher than with non-automatic looms. The new organization 
was based on a set of stated assumptions about work relations and satisfactions, drawn from studies 
of group behaviour by the Tavistock Institute, by Bion, and by others. Briefly it consisted of rebuilding 
the group of 29 workers, each with more or less specialized but very segmental jobs and all being concerned. 
with the whole shed of 224 looms, into small groups of 6 or 7 workers, each group containing all the 
necessary skills and being responsible for all the work of a geographically compact group of perhaps 
sixty-four looms, 
xe ae rahe oe was in non-automatic weaving, where the aim was to improve the quality 
Wi Sbyious trae PA a a on the same lines, but an additional difficulty was that there was 
matic shed, the soundness of the io A ee ee ed 
and the new levels of onkoutiana aal S ons seemed to be confirmed by the response of the workers, 

The third area of cha: i 


The arguments and analys; 
thought-provoking section 

In effect the book is a case-history coverin; 
tions of Trist on ‘s 


Psychologist, one is left with the feeling 
much wider in approach and scope 


far contributed to this main a crete knowledge psychology has so 


rea of life. 


R. M. MCKENZIE 
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THE SOLVING OF FIVE-LETTER ANAGRAM 
PROBLEMS 


By IAN M. L. HUNTER 


Psychology Department, Edinburgh University 
An experiment is reported involving 72 student subjects, & population of 144 different five-letter 
864 solution times for analysis. Various characteristics of anagram solving 
a conception of the process as & recurring trial and check activity in which 
the nature and sequence of the tries are determined jointly by the thinker’s set, linguistic knowledge, 
and preference for certain forms of letter position rearrangement. Regarding this last factor of letter 
location, solution is attained sooner if the thinker must change the location of a single letter (a) rather 
a distant location, and (c) from an 


than the locations of several letters, (b) toa nearby rather than to 
end to a middle rather than end location: ease of moving & single letter does not 


from a middle to an 
depend on the direction of the move. A subsidiary experiment shows that the relative difficulty of 
complex, as contrasted with simple, moves js less for students than for 15-year-olds than for 12-year- 
p olds. This finding is interpreted in terms of interaction between letter location factors and varying Jevels 
of linguistic knowledge. It is suggested that improvement in overall anagram solving performance 


A can be brought about only with learning which exten mths or years: 


anagrams and & total of 
are considered leading to 


ds over & period of mo! 


\ 

I. INTRODUCTION 
wofold. First, to describe, m formal terms, the effect on 
anagram solution time of the way in which, irrespective of the particular letters involved, 
l disarranged relative to the letter order of the solution 


the letter order of the anagram is the J 
alized functional description of the processes involved 


The purpose of this paper is t 


word. Secondly, to present a gener: ; pt 3 
nagram solutions. In biographical fact, this latter description derived from 
ent experiment and of a pilot experiment conducted a year earlier; 
but it is convenient, for expository purposes, to begin with this functional description. 
n do while attempting to achieve 


What does a perse the solution of an anagram? It 
that his performance can be characterized as a sequence of more OF less 


would appear ; 3 : š . 
distinct activity phases. Each phase involves producing a potential solution or solution- 
g the appropriateness of this to the requirements of the problem. 


x d $ 
, cca po oi an which he attains solution would depend on the nature of his proposals, 
us, the spe :dity with which they are produced, one after the other, until 


their once ee priate to the problem as understood. These qualitative, 
one occurs which acteristics of his proposals would, in their turn, depend on a 


; ] char: 
apem ae : ich the following three would seem to be of 
mber of ! 


i i e. 
particular importane a en 
j To begin with, and throughout, the thinker must appreciate the general nature of his 
y problem as being of the anagram class and, thereby, dispose himself to act in limited ways, 
even though his disposing is reflected put slightly of not at all in his conscious awareness: 
for oratio he must not, as o under other ciroumstanco’, attempt to memorize 
: > i . With literate adults, this general task-set 
the anagrams O° sence and importance are 


* i i f verbal instructions that its pre 
is established so Te erap no 


: ‘ hen it is more diffe 
a i s more evident W 
BT overlooked. Gen. Psych. 50, 3 


in attaining & 
the results of the pres 
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the thinker is a child or an illiterate; or in a cross-word puzzle situation where even a 
literate adult must discover that some ‘clue’ implies an anagram problem. The role of 
task-set is also more evident when its specificity is varied, as when the thinker is or is not 
told the category of the solution word beforehand (Hunter, 1956, 1960), or when a cross- 
word puzzle is presented by a constructor whose ‘style’ is or is not familiar to the thinker. 


The role of task-set cannot be overemphasized since it pre-selects the range of the thinker’s activity. 
The writer often asks students to solve the following problem. ‘A man climbs a mountain path to the 
summit, turns, and descends the path. He goes up at an average speed of six miles per hour and comes 
down at an average speed of two miles per hour. Assuming he spends no time at the summit, what is 
his average overall travelling speed?’ When presented in a casual manner which arouses no suspicions of 
a ‘catch’, this problem usually elicits the answer of four miles per hour. The writer then gives the correct 
answer and shows its derivation. ‘But’ the students are asked ‘why the wrong answer?’ They report 
having followed the habitual averaging procedure of halving the sum of the two numbers without having 
recognized that this procedure is inappropriate when the numbers are themselves averages. The point 
of this demonstration is that, in retrospecting thus, the students approximate to a formulation of the 
two-step process mentioned by Bruner (1958) as fundamental to much of thinking. ‘The one [step] is a 
process of rule or structure learning, the second is a process whereby we recognize events as conforming 
to the structures we have learned’ (p. 163). The students’ error stems from their having miscategorized 
the problem and, as a result, transformed its data according to the wrong rules. People typically react to 
a strange scene, picture, person, story, or event by an ‘effort after meaning’, that is, by an attempt to 
relate it to their past experience: and once they have related the new and unfamiliar to the old and 
familiar, they can react to the novel situation by ‘following the rules’. So, too, in facing a fresh problem. 
During their lifetime, people have met and solved many kinds of problem and, in doing so, have learned 
something of the procedures appropriate to their solution: if people can identify a new problem as being 
of this or that familiar kind, they are able to start dealing with it. Everyday observations provide many 
illustrations of the importance of recognizing the class to which a novel problem belongs. There are the 
precedents used by the lawyer and the administrator, the grounds on which the schoolchild either adds or 
multiplies the numbers in his arithmetic exercise, the confusion of the student who can carry out several 
statistical calculations but cannot decide which to apply to his present data. Laboratory illustrations of 
this factor are provided by some unpublished experiments of the writer. Hunter’s (1957 a) group experi- 
ment with students shows a strong ‘atmosphere effect’ in the attempted solving of a difficult problem 
concerned with proportional relations. More recently, he has attempted to elucidate the sources of this 
effect by observing the behaviour of individual students in tackling one or other version of this problem. 
Many instances of ‘atmosphere’ are found to derive from miscategorization of the problem: several forms 
of such erroneous categorizing are revealed but perhaps the commonest involves ignoring the constancy 
restrictions of the problem and treating it as demanding the construction of a three-term series, Again, 
the correct answer is most often given by those students who categorize the problem as one involving the 
familiar physical inter-relations which hold among the temperature, pressure, and volume of gasses. And 
yet again, some persistent students spend most of their solving time in trying out what amounts to one 
categorization of the problem after another, e.g., one student begins by saying ‘let A, B and C be the 
Squares on the sides of a right-angled triangle’, finds this unhelpful, and carries out further ‘substitutions’ 
until, in his sixth, he arrives at a geometrical construction into which values of A, Band C can properly 
be fitted so as to generate the correct solution. As with ‘atmosphere effects’ shown by the students in 
the above problem situation, so with ‘atmosphere effects’ shown by children in taking three-term series 
problems (Hunter, 19575). It has been suggested (Hunter, 1958) that these effects derive from the assim. 
lation of the problem to the wrong class, from the application of the wrong rules, or, to be more Specific. 
from treating serial relations either as superlative relations or as relations of inclusiveness. j 


In anagram solving, the importance of task-set is that it predisposes the thinker to 
perform certain broadly restricted activities and maintains these throughout the trial- 


and-check Sequence. The most important of these pre-selected activities concern life-long 
verbal habits which must now be considered. 


a 
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P (2) Linguistic knowledge 
e thi : ; aie 
hinker’s vocabulary is of obvious importance in anagram solving if for no other 
g 


reas i i 
on than that he must recognize the solution word as a word if he is to attain it as his 


soluti i in hi iliari i i 
ion. Differences in his familiarity with various words are also of importance: 
y demonstrating that 


Mayzner & Tresselt (1958, 1959) confirm everyday observation b 
solution words of frequent occurrence in English (e.g. sugar) are, on the whole, attained 
sooner than words of lower frequency count (e.g. triad). In part, this finding may be due 


to tl i i i i 
i\e more common words being easier to recognize as appropriate once they have been 
rs who sometimes attain a certain 


produced—a circumstance found by cross-word puzzle: 

none —* ska ine z limited vocabulary, do not recognize this sequence as 

ee st T ` A serer be due to a characteristic of recalling perform- 
king sequence, some thinkers recall a succession of 

words which somewhat fulfill the requirements ofa provisionally constructed skeleton of 


the sought-for solution; and it is known that, in the continuous controlled recall of words, 
the commonest words tend to be recalled earliest (Bousfield, Cohen & Silva, 1956). Lastly, 
the earlier attainment of more common words may, in patt, be due to their containing those 
letter sequences which are of more common occurrence. Mayzner & Tresselt (1959) show 

dge of the transition 


that an important factor in a person’s anagram solving is his knowle 
is, his knowledge of the frequencies with 


probabilities between individual letters, that i 
which this letter goes along with that in making UP words. For example, the digram 


‘th’ has a high frequency of occurrence and has been estimated by Pratt (1942) to occur 
some 168 times in 1000 words 0: ‘tf’ has a low frequency of 


f ‘normal text’: the digram 
occurrence and appears only once in 1000 words of text. From the results of the Mayzner 
and Tresselt experiment, the present writer would draw the generalization that the com- 
bining of anagram letters into pairs of high digram frequency occurs earlier, on the whole, 
than the combining of letters into pairs of low digram frequency: Thus, it would seem that, 
if anagram solving js regar ting and combining of separate 


ded as the successive permu 
letters, it must be conceded th: i 


at these combinations are carri 
of knowledge about the transition probabilities between the le 
(into groups of two, 


letters) which are, on the basis of past linguistic 
experience, most likely to occu 


duced earliest in the trial-and- 

check sequence while the produ! f untered combinations are 

produced later. Indeed, the grouping of letters into sequences of very common oceurrence 

may be carried out 50 promptly and the grouping adhered to so tenaciously that it might, 

for some purposes of analysis, be necessary to regard the thinker as working with units 
s rather than individual letters. 

th in 1935. As the 


which are letter grouP : : : 
At this point it is worth recalling @ suggestion made by Hollingwor 
ceive more and more words as 


person’s verbal repertoire increases an on 
be “built” from letters more 


familiar units, then ‘ : 
readily or rapidly if these letters were presented mixed up M such a way that they did not 
already constitute 2 « word”. Thus it ought to be easier to construct the word “‘intel- 
lectual” from the letters « alinletluete” than from the letters “ all in lettuce”? 
(pp. 299-300) Attempts to ve ectation have led to ambiguous results and 
Mayzner & Tresselt (1959), who cite these attempts, propose that the conflicting findings 

i _ ‘Well patterned letter groups 


might be resolved by rephrasing ere 
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are, in fact, more difficult to reorganize than loosely patterned groups, if patterning is 
defined in terms of transition probabilities’ (p. 121). In brief, what is important may well 
be that the anagram’s letters form (or do not form) commonly experienced letter sequences 
which must be broken up rather than the almost incidental fact that the anagram forms 
(or does not form) a word or phrase which must be broken up. With regard to this con- 
clusion, it may be mentioned that exploratory experiments at Edinburgh indicate that 
speed of anagram solving is changed in a complex way when people have previously 
memorized the anagrams as nonsense words and presumably altered thereby the transition 
probabilities involved. 

Closely related to the person’s knowledge of transition probabilities between letters is 
his knowledge of the frequencies with which words have this or that vowel-consonant 
pattern. For example, thinkers given a five-letter anagram consisting of four consonants 
and one vowel almost always and immediately assume that the vowel will come in the 
centre of the solution word. Observational evidence alone seems to warrant the con- 
clusion that the successive rearrangement of letters is carried out under the guidance of 
the thinker’s statistical knowledge of both the structure of words and letter sequences. 
(It should be emphasized that, in the present context, ‘knowledge’ does not necessarily 
refer to relationships which can be verbalized by the thinker. For example, the writer 
‘knows’ the positions of the keys on his typewriter in the sense that he can touch-type but 
not in the sense that he could draw an appropriately labelled diagram of the keyboard 
from memory.) 

(3) Letter locations in the anagram 

It has just been argued that, when a person is presented with an anagram, his task-set 
and his linguistic knowledge combine to yield a succession of letter groupings in which 
certain groupings are produced earlier than others. However, it is evident that some 
effect must be exercised by the locations of the letters in the anagram array for, if these 
locations played no part, then all anagrams sharing the same solution would, on the 
average, be solved in the same time—and such is not the case as will be demonstrated in 
the experiment reported below. Consider the extreme situation in which the thinker has, 
on the grounds of his linguistic knowledge, no preference for any particular letter 
grouping. An approximation to this situation may arise with linguistically inexperienced 
thinkers such as young children; or with linguistically experienced adults when, for ex- 
ample, they are faced with a choice between two digrams of equal frequency count. In 
such a situation of no preference, it is the locations of the letters in the anagram which 
seem likely to determine the letter grouping made since the thinker may well prefer some 
patterns of location moves to others. For example, he may try interchanging the loca- 
tions of two adjacent letters earlier than he would try moving a letter to a non-adjacent 
location—in which case, the solution for which the first move is appropriate will þe 
attained sooner than the solution for which the second move is appropriate. With people 

who are capable of solving anagrams, it is in practice unlikely that an anagram could be 
presented which would arouse no preference at all for one letter grouping rather than 
another: nevertheless, such preferences do seem to be influenced by the factor of letter 
location. It seems, for example, fairly evident that preference is given to letter groups 
already present in the anagram rather than to groups which must be constructed b 

combining letters that do not occupy adjacent loc: y 


ations. A clear instance of thi 
, 1s rs 
with an anagram which so resembles a word that the displaced letters are tedindant (ee 
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i elusive printing errors) and do not impede immediate recognition of the word, e.g. 
the letter arrangement ‘psycohlogy’. Such immediate word recognition may also dali 

solution as when the anagrams ‘irato’ and ‘unclh’ lead to difficulties because of date 
similarities to the words ‘irate’ and ‘uncle’ respectively. In general terms, it may be 
suggested that where an anagram contains a particular letter grouping, snocees will a 
sooner when this grouping is required for the solution word than when it is not because, 

in the latter case, its presence may set the thinker to try out letter combinations or to 
recall words with an inappropriate letter group as focus. A hypothetical case which illu- 
strates this generalization is provided by considering the solution word ‘ratio’. The 
following digrams have (see Pratt, 1942) much the same frequencies of linguistic occur- 
rence: ‘io’ (31 times in 1000 words of text); ‘ro’ (31 times); ‘ta’ (29 times); and ‘tr’ 
(29 times), According to the above generalization and other things being equal (this is, 
let it be remembered, a hypothetical case), a thinker would be at an advantage in dealing 
with an anagram containing the first digram as compared with an anagram containing 


any of the other three. 


It is the primary purpose of th 
anagram solving as a function of the locations of the letters in the anagram, 


the nature of the particular letters concerned. 


e experiment reported below to investigate speed of 
irrespective of 


II. MATERIALS AND PROCEDURE 


The twelve anagram letter arrangements 

letter arrangement are contrasted. The 
low scrambled anagram contains three, and no more than three, letters in the same forward consecutive 
sequence as in the solution, and the solution can be derived by changing the location of only a single 
letter. Representing the solution as 1-2-3—4-5, the six anagrams conforming to these criteria are as 
follows. i, 1-2-3-5-4; ii, 2-1-3—4-5; ili, 1-3-4-5-2; iv, 4-1-2-3-5; V, J-5-2-344; vi, 2-3-4-1-5. The 
high scrambled anagram maximally disarranges the letters of the solution word. The six following arrange- 
ments are used (note that one arrangement occurs twice). I, 3-1-5-2+4; II, 3-5-1—4-2; IIIa, 5-2-4-1-3; 
UIS, 5-2-4-1-3; IV, 5-3-2-4-1; V, 4-2-5-3-1. Taking these twelve arrangements as a whole, the 
Solution positions 1, 2, 3, 4 and 5 are distributed fairly evenly throughout each letter position of the 
anagrams, Thus a person taking all twelve anagrams could not develop any helpful set for one or a few 


forms of letter rearrangement. 


Five-letter anagrams are used throughout and two classes of 


The twelve solution words 
RATIO, LUNCH, OTHER, HOUSE, DEPTH, CHAIR and 


T ii z : 
T E Nola sagen word occurs fairly commonly in the English language, oat no —— than 
Once, and permits of one solution only. Together, the words represent a variety n aie cai nee and 
Yowel-congonant patterns, that is, some contain three vowels, some two, an aqme bs ly bese the 
locations of these vowels are as varied as possible. Thus within the limits of the experiment and except 
for the critical variable (amount and kind of scrambling) an attempt is made to avoid sampling peor by 

aving both the solution words and the letter arrangements of the anagrams as varied as possible. 


WATER, ABOUT, SCARF, UNCLE, 


The twelve anagram lists 
taken by a different person. In each, the twelve 
Solution wi g ur in exactly the order shown above: BRICK always comes first, WATER always 
econ. a oes alw as aed and so oa Likewise, the anagram letter arrangements always occur in the 
followin, pile set a iL IL, iv, iii, IV, 1 vi, V, v and IIIb. But this order, although constant, is 
3 s y IV, M, sts 5 +. n + 5 
varied fn oyoltaaakion so that one list starts with BRICE M arrangement ii, another be or in arrange- 
J ement IT, i 
ment ITa, another with BRICK in arrangeme BRICK in arrang h ‘esi secre ne 
the twelve lists as a whole, each anagram arrang' 
every solution word undergoes all twelve forms © 


Each list contains twelve anagrams and is to be 
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conclusions to be drawn about the average effect of each letter arrangement on speed of solving—inde- 
pendently of any effect due to a particular solution word or to practice. (However, conclusions regarding 
solution time as a function of particular solution words are confounded in so far as practice effects are 
present.) Each list is preceded by four practice anagrams, i.e. RLGI, EOGRAN, AEBOV and EEPHS. These 
are identical for all twelve lists and enable both subjects and experimenters to become acquainted with 
their respective tasks. Each list is typed on a foolscap sheet of paper. The anagrams, one below another, 
are in capital letters with a single space between letters and four spaces between anagrams. Each list is 
numbered from 1 to 12, and every anagram has a letter or number (not visible to the subject) identifying 
the particular letter arrangement involved. 


Procedure 


The experiment was conducted with seven class sections, containing about 20 students each, as part 
of the laboratory work of First Ordinary Psychology. Students worked in pairs, one acting as experi- 
menter (E), the other as subject (S). Each pair was provided with an anagram list, a stop-watch and a 
movable aperture, i.e. a strip of hardboard large enough to cover all the anagrams except one which 
appeared through a slit in the centre of the board. All students had had previous experience of using both 
stop-watches and movable apertures, and all S’s were selected from native Britishers. Students were not 
told the purpose of the experiment beforehand. They were reminded of what an anagram was and told 
that each S would be presented with 16 of them, one at a time, and would give the solution to each as 
quickly as possible. Solutions would all be familiar words in the sense that no student would be tempted 
to consult a dictionary for confirmation that the solution was, indeed, a word; furthermore, each solution 
would be one single word, and words containing two distinct parts, such as ‘Z-bend’, would not be per- 
mitted. (In pilot studies, ‘throe’ had occasionally been given instead of ‘other’ and ‘U-boat’ instead of 
‘about’. The above instructions were intended to preclude these solutions: and, in fact, these solutions 
were not proposed by any S in this experiment.) The E was told to alert his S, start the stop-watch 
simultancously with exposing the anagram, observe the movement of the watch’s hand, and note the 
time (to the nearest second) at which the solution was given: he was told to keep the watch running for 
a short time after a solution had been given in case this solution was recognized by S as being wrong and 
followed up by the correct solution. If no solution were given in a 30 sec. exposure, E was to record a 
‘fail’. The time elapsing between exposures of successive anagrams was to be left flexible so that the 
experiment could be conducted at a pace which flustered neither S nor E. After the experiment was 
completed, the students were invited to offer introspective comments on their anagram solving experiences. 


III. RESULTS CONCERNING LETTER LOCATIONS 


Results are available from 728’s. Hach of the twelve lists is taken by six S’s, three of 
whom take the lists in the forward order (i.e. from top to bottom) and three in the reverse 
order. Excluding the practice anagrams, there is, therefore, a total of 864 solving attempts 
for analysis. È 
Low versus high scrambled anagrams 

For each S, find the six anagrams solved in the shortest times (allowing for ties where 
necessary), and how many of these six are low scrambled. If low scrambled anagrams are 
more rapidly solved than high, this number should exceed the chance value of 3. In fact, 
this number is 2 (for one S), 3 (for 17 8’s), 3:5 (for 3 S’s), 4 (24 8’s), 4-5 (2 8’s), 5 (23 8’s) 
and 6 (2 S’s). The average value for all 72 8's is 4-1 out of 6. For purposes of statistical 
assessment, the binomial test (Siegel, 1956, pp- 36-42) is applied to the following data: 
54 S’s score more than 3 while only one S scores less than 3. The result is very highly 
significant and it can be concluded that low scrambled anagrams require, on the averas® 
a shorter solving time than high scrambled ones. 


Comparisons of the different anagram arrangements 


b The overall solving times required for different anagram arrangements are compared 
y considering two arrangements at a time. For example, in comparing iii and v, the 


fod 
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total number of S’s is found who, in their individual records, solve iii in less time than v: 
the total number is also found of S’s who solve v in less time than iii: those S’s are ignored 
who take the same time to solve both iii and v and, of necessity, who fail to solve both in ` 
the 30 sec. allowed. The two totals obtained should be approximately equal if, to take the 
null hypothesis, there is no difference in solving time due to the difference between the 
two anagram arrangements. So the binomial test is applied to discover whether these two 
totals differ from equality to a greater than chance extent. A two-tailed test of significance 
is used throughout since no predictions are being tested. In fact, 43 S’s solve iii in less 
time than they solve v, while 21 ’s solve v in less time than iii. Since these totals differ 
significantly from equality (P = 0-0086), the conclusion is that, over all, iii is solved in 
less time than v. To furnish an empirical check on this statistical procedure, arrangement 
III is presented twice to each S. The number of S’s solving IIIa in less time than IIIb 
is 26, while 27 solve IIIb in less time than IIIa. The difference is, as might be expected, 


negligible. 
When the different anagram arrangements are compare 

between solving times emerge as follows. 
The five high scrambled arrangements. Ar 

time than any of the others. Also, I, II, III 


selves. The P value for the difference between IV and III 
for the difference between IIIb and any of the remaining arrangements is 0:6030 between 


d as indicated above, differences 


rangement IV requires a significantly shorter 


and V do not differ significantly among them- 
is 0-0080. The lowest P value 


IIb and V. . 

High versus low scrambled arrangements. Except for IV, all high scrambled arrange- 
ments require significantly longer solving times than any of the low scrambled arrange- 
ments. This confirms the conclusion drawn earlier. However, there is no significant 
difference between IV and either v or vi, each of these three arrangements being of almost 


identical difficulty. : à 
The sia low scrambled arrangements. The approximate order from easiest to most difficult 
order, none of the adjacent arrangements differs signi- 
for the difference between i and ii is 0-4122, between 
between iv and v is 0-2006, and between v 
or e t ; xist between non-adjacent arrange- 
and vi is unity. Significant differences do, however, exist betw" J i 
Ments as follows ne i and iii (P = 0-0001) and, a fi ave =a vane rend 
vi. Bet id =i iv (P = 0:0332) and, a fortiori, between 0 and both v and vi. Between 
iii and ve wee and, a fortiori, between iii and vi. Lastly, between iv and vi 
(P = 0-0086). 
With the exception of 


results suggest the followi j 
te overall relation: 


is i, ii, iii, iv, v and vi. Within this 
ficantly from each other: the P value for th 
ii and iii is 0-7840, between iii and iv is unity, 


arrangement IV (which will shortly be discussed), the above 
ng conclusions. Note that these conclusions areofa formal kind 
m that they merely sta s between solving time and the locations of the 
letters in h anagram: they do not, as did the inadai, ier to specify tHe 
Psychological processes which bring these relations about. ( L) be u P a only 
ne position move is attained earlier than a solution peg several position moves, 

are no differences in the times taken 


á iti ves are required, there lce 
a araa N na moves. (3) Where only one position move is required, 
ere 


there diff in the speed with which different kinds of single move are proposed. 
are differences 1 


. (3a) A shorter solving time is not 
This 4443 ; porated as follows. ( 
3 kh m 1 eee a pe moved backward rather than forward. This 
he di 
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follows from the non-significant differences between i and ii (1-2-3-5—4 and 2-1-3-4-5), 
iii and iv (1-3-4-5-2 and 4-1-2-3-5), and v and vi (1-5-2-3-4 and 2-3-4-1-5). Time for 
solution does not seem to depend on the anagram as an array with directional properties. 
This conclusion might not hold for anagrams involving a larger number of letters but its 
holding for five-letter anagrams accounts for the exceptional findings concerning arrange- 
ment IV. In this arrangement (5-3-2-4-1) there is a displaced letter, ‘4’, which need 
only be moved to the second position to give the solution spelled backward. (3b) A shorter 
solution time is entailed if the displaced letter must be moved a lesser rather than a 
greater number of places. This follows from the finding that i (1-2-3-5-4) requires a one- 
place move and a shorter solving time than iii (1-3-4-5-2) which requires a four-place 
move; and ii (2-1-3-4-5) requires a one-place move and a shorter solving time than iv 
(4-1-2-3-5) which requires a four-place move. (3c) A shorter solution time is entailed if 
the displaced letter must be moved from one of the two extreme positions rather than 
from an intermediate position. In iii (1-3-4-5-2) the displaced item must be moved 
from the fifth position forward to the second; in v (1-5-2-3-4) from the second position 
backward to the fifth; and the former has a shorter solution time than the latter. Like- 
wise, in iv (4-1-2-3-5) the displaced item must be moved backward from the first 
position to the fourth; and iv is solved more quickly than vi (2-3-4-1-5) where the dis- 
placed item must be moved forward from the fourth position to the first. An extreme 
letter is, as it were, more manipulable than an intermediate one. 


IV. ADDITIONAL RESULTS 
Practice effects 


The anagrams taken first, second, third, and so on by one half of the 8’s are taken last, 
second last, third last, and so on by the other half. Consider the 36 anagrams taken first 
by one half of the $’s and last by the other half. Of the former, 24 are solved in 10 sec. or 
less and 12 in 11 sec. or longer (10 sec. is the overall median solving time); of the latter, 
22 are solved in 10 sec. or less and 14 in 11 sec. or longer. Applying x*, the difference 
between the two proportions (ie. 24:12 and 22:14) falls far short of significance. Nor is 
there any noteworthy difference between the corresponding proportions for: the anagrams 
taken second and second last (20:16 and 20:16); the third and third last (20:16 and 
17:19); the fourth and fourth last (17:19 and 17:19); and the fifth and fifth last (18 :18 

are, therefore, no practice effects within the anagram lists. If solving 


and 19:17). There : t in the 
times wal as a result of practice within the session, this is either confined to the four 
: ams or is masked by some opposing change. 


practice anagr 
The distribution of solution times 

iter is constructed which has the following characteristics: it has 

a device which permutes the five presented letters either 
] it compares each successive permutation against its 
mputer were given a number of ana- 
one solution, then the solving times 
enting the time required to perform 
bution might not, however. 
d according to, say, 


Suppose that a compt 
a store of all five-letter words, 
systematically or at random, ant 
store of words until a match is found. If such a co 
grams to solve and if each anagram allowed of only 
would be normally distributed about a mean y yo 
some sixty permuting and matching operations. © uc se 
arise in the case of a computer whose permutations were prog 
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a = the transition probabilities between letters for, with such additional 
m ing, the machine would achieve a number of earlier successes: and the greater 
e number of relevant rules built into the machine, the faster would it achieve successes. 

The second row of Table 1 shows all 864 solution times in a cumulative frequenc: i 
distribution with 3 sec. intervals. The third row shows each total divided by 72 et 
shows the average number of solutions (to one decimal place) achieved up to any specified 
time by the average S taking the average list of twelve anagrams. The last row shows the 
differences between successive averages. It can be seen that the number of solutions 
approximates to a negatively accelerated increasing function of time. (An end-spurt is 
suggested which may be due partly to S’s renewing their efforts asthe time limit approaches 
and partly to E’s allowing a generous rather than a strict time limit.) Notice that if the 
average S spends a maximum of 3 sec. on each anagram, he solves 3 anagrams out of the 


Table 1 
Time (sce.) 3 6 9 23 ww B 2 2% 27 80 30+ 
Total 214 334 407 468 514 549 580 600 622 648 864 
Total +72 CO ae. Sr OO Oh D s3 $6 90 120 
Difference 16 1-1 0-8 0-6 0-5 05 0-2 0:3 04 


solves an additional 
he must now extend 
maximum time is 


maximum time by a further 3 sec., he now 
12 sec. on each anagram, 
11-6 anagrams. And if his 
e an additional 1:5 anagrams. The con- 
e moment without attaining 


12; and if he extends his 
1-6 anagrams. But if his maximum time is 
this by a further 9 sec. to solve an additiona 


15 sec., he must extend this by 12sec. to solv 
clusion from Table 1 is that the longer S has spent up to th 
the solution of an anagram, the longer will he have to spend on the average before he 


attains solution. Mayzner & Tresselt (1958) note this same temporal phenomenon, point 
out its similarity to the progressively declining speed of producing words in the con- 
tinuous controlled association situation, and conclude that ‘the results. ..seem to imply 
that the production of implicit responses oF hypotheses to an anagram problem situation 
can be described by the same law as that governing the production of explicit responses 
in verbal recall and word problem situations’ (p. 379). In general terms, it might be said 
that, as the trial-and-check sequence progresses, the thinker becomes less able to initiate 
novel tries. In part, this may be due to a sort of exhaustion of the supply of tries available 
to the thinker: in part, it may be due to the progressively increasing difficulty of keeping 
track on which productions have already been tried out, with the result that ‘favoured’ 
tries are repeated. It is evident also that the human anagra 


m solver does not perform 
like the rule-less permuting and matching machin 


e described above. 
Comparison of the differ 
the results of the experiment, the overall solving 


ds can be examined by the same procedure used 
above to analyse the effect on solving time of the different anagram arrangements, When 
ranked in increasing order of difficulty, the words assume the en order (the median 
Solving time for each is shown in brackets). LUNCH (6), HOUSE (6), CHAIR (7), BRICK (9), 


WATER (9), DEPTH (9), SCARF (12), unore (21), oTHER (30+) and 
i ‘ t differences a? 


), IMAGE 

ae e summarized in the following statements 

RATI jgnifican na y 

etl a 2 meee ace (P= 0-008) and, a forkort, than UNCLE, OTHER and RATIO. 
‘H 1S easier 


ent solution words 


5 Since practice effects are absent from 
time for each of the twelve solution wor 
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ABOUT is easier than UNCLE (P = 0-0258) and, a fortiori, than OTHER and RATIO. UNCLE is 
easier than ratio (P =0-0042). No other differences attain the 0-05 level of probability. 

The conclusion would seem to follow that the most difficult words are those which 
begin with a vowel. Apparently S prefers to try out provisional words or letter combina- 
tions which start with a consonant rather than a vowel: such a preference reflects the 
greater number of words which do, in fact, start with a consonant. The exception to this 


conclusion is the fact that rario is the most difficult word of the twelve—presumably 
because of its being relatively uncommon. 


V. A REPLICATION OF THE EXPERIMENT WITH SCHOOL CHILDREN 


This replication was conducted by one of the writer’s students, Mr Donald N. Mackay. 
The subjects were twelve 12-year-old (mean age, 12 years 4 months) and twelve 15-year- 
old (mean age, 15 years 5 months) Junior Secondary School pupils. The replication differed 
from the main experiment only in the following respects. Each S was tested individually 
by the same experimenter (Mr Mackay): the list of practice anagrams was lengthened by 
adding some easier anagrams: the time limit was 60 sec. per anagram: and in each age 
group, each anagram list was taken by only one S, always in the forward direction. 
Apart from the small number of S’s, the replication is unsatisfactory because of the large 
proportion of failures to solve. With the 15-year-olds, 59 of the 144 anagrams are failed; 
with the 12-year-olds, 88 of the 144 anagrams are failed. The conclusion can, nevertheless, 
be drawn that the relative ease of solving low as opposed to high scrambled anagrams 
increases from the students to the 15-year-olds to the 12-year-olds. This conclusion 
emerges from the following comparisons. Consider each individual S. If he solves six or 
more of the twelve anagrams within whatever time limit is allowed, take the six anagrams 
solved in the shortest times and find the proportion of these which are low scrambled. 
If S solves less than six anagrams, find the proportion of low-scrambled anagrams among 
those solved. To the nearest percentage, the averages of these proportions are 68 for the 
students, 76 for the 15-year-olds, and 82 for the 12-year-olds. These proportions are 
significantly higher for the combined group of 24 pupils than for the group of 72 students. 
Among the pupils, 8 have a percentage of 67 or under, and 16 a percentage of more than 67: 
among the students, 45 have a percentage of 67 or under, and 27 a percentage of more than 
67. The x? value for the differences between the two groups is 5:2261 which yields a 
P value of 0-02 (to the nearest second decimal). 


VI. THE IMPROVABILITY OF ANAGRAM SOLVING PERFORMANCE 


Student subjects are, on the whole, better anagram solvers than 15-year-olds who are, in 
their turn, better than 12-year-olds. In contrast to this, the students do not, within the 
test list of twelve anagrams, show any beneficial effects of practice. These two findings raise 
the question: how does improvement come about in a person’s overall anagram solving 
performance? Notice that this question refers to anagram solving in general and not to 
the special situation where a person takes a succession of anagrams sharing some common 
characteristic such as the same pattern of letter disarrangement or the same meaning 
category of the solution. As he progresses from one such anagram to another, his solving 
times become, on the whole, shorter because he becomes set to try out those classes of 
proposal which he has found to be successful, e.g. he searches for animal words. In the 
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present experiment, such recurring characteristics are deliberately excluded so that the 
person cannot become set for the sort of proposal appropriate to the next anagram to be 
taken. It is to situations where there is little or no opportunity for acquiring specific sets 
that the above question is addressed. . 

In attempting to answer the above question, consideration must first be given to the 
oblem, to the rules to which the class conforms. In 


structure of the class of anagram pr 
the solving of three-term series problems, the logical structure of the problem class pro- 
to-day activities and also in taking a 


vides rules which are learned over months of day- 

number of such problems in close succession (Hunter, 1957b). So, too, in the solving of 

five-term series problems. (In an experiment started by the writer but, for various 
oblems in each of which there 


reasons, abandoned, students took a sequence of twelve pr 
were four two-term premises embodying five letter-terms which were to be written down 


in rank order from tallest to shortest. One such problem was as follows: ‘H is shorter than 
C: H is taller than S: S is taller than K: W is shorter than K> Variations in problem 
structure and letters used were counter-balanced over a group of twenty-four subjects, 
none of whom made any errors in their solutions. The median solving time for the problem 
taken first, second, third, and so on, was 26, 25, 17, 18, 16, 13, 12, 12, 12, 11, 9 and 
8 sec. respectively.) ‘And it is almost tautologous to say that the same holds for any 
other problem in which there is a relatively simple logical structure or argument form. In 
anagram problems, however, the rules are neither few nor simple: they are the numerous 
complex statistical rules of word structure and letter sequence. Whereas the rules for 
solving sorites or syllogism problems could be embodied in a relatively short statement, 
the linguistic rules for the solution of anagram problems would fill a large workbook. The 
only brief all-purpose advice which could be given to a person about to take an anagram 
problem would be vague and of the following kind: proceed by trial and check, guiding 
your tries by what you know of word structures and letter sequences likely to suit the 
number and selection of letters given. 


To return to the main question of this section, the present vie 
t of different proposals suggests three com- 


the successive production and assessmen 
r mprovement may take place. The first, and 


Ponents of the activity in which general i r 
es A t is the thinker’s linguistic knowledge. The larger his 
] characteristics of words, 


perhaps the chief, componen he thin age of statistion 
vocabulary and the more accurate his knowte ge of stati s j 
letter y an 4 spout sounds, the more likely is he not only to attain solution but 
sins aise P posals have a greater chance of being 

of its great complexity, 


w of anagram solving as 


to do so more rapidly because his earliest pro 
inguisti i bly because 
successful ones. Such linguistic knowledge is, presuma y Ti aca 
age differences reported 


characteristically acquired by prálonged c 
impr . “ines knowledge may well a 
in Sari he older ore would be better anagram solvers than A Ae 
because of their greater linguistic knowledge. And the younger, as an a the 
older, subjects would find low scrambled anagrams relatively easier to So = an ie 
scrambled because of their poorer linguistic knowledge: the less ile r a re a 
linguistic knowledge, ill his performan ® badetermngr Y Se wis 
litieen in ie anaes m to be the case, the simpler location rearrange” 
ments n x oe be ta r proportion of the solutions of the lingui- 
rs are the rst t : ttainablethrough these simpler rearrange- 
cally unskilled thinker w1 e in linguistic knowledge would take 


ments. It would also be expecte' 
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place during the short practice session afforded by a list of only twelve anagrams; con- 
sequently, no practice effects would appear. 

The second component is the thinker’s ability to rearrange the anagram letters. Some 
rearrangements are relatively simple while others are relatively complex and, especially 
with anagrams containing many letters, the latter may strain the thinker’s capacity for 
immediate memory. He may ‘lose his way’ during the rearrangements unless aided 
either by a systematic plan of action or by a paper and pencil record. In so far as the 
thinker is impeded by inability to carry out complex rearrangements and in so far as this 
complexity of rearrangement is limited by his capacity for immediate memory, then, to 
judge by memory span data, his performance is unlikely to improve over a relatively 
short practice session. Like the component of linguistic knowledge, the component of 
complexity of letter rearrangement seems to improve only over time intervals of the 
order of months or years. Increased ability to carry out complex rearrangements may 
account for part of the age differences found in anagram solving and, furthermore, could 
not be expected to enter into a short practice session. 

The third component, which must be regarded more tentatively than the other two, 
concerns the thinker’s ability to produce and assess different proposals in rapid succession. 
The rapidity with which different proposals follow one another may depend both on a sort 
of fluency factor and on an immediate memory capacity enabling the thinker to keep track 
of which proposals he has aready tried. The data of the present study do not enable state- 
ments to be made about the role of this third component but its potential cannot be 
overlooked. Thus, Bousfield & Sedgewick (1944) fit curves to their data on continuous 
controlled recall of words, and calculate two constants, one representing the total supply 
of words available to the person and the other the rate of depletion of this supply. That 
these two constants have psychological significance is shown by their assuming different 
values under different experimental conditions. And again, McNemar (1955) contrasts 
university students who score high on a test of logical reasoning with students who score 
low, and observes that ‘High and Low Groups do not differ in speed of unrestricted word 
flow, but do differ in speed of controlled association; the difference, favouring the High 
Group, increases in significance with each restriction placed on the response’ (p. 36). 

The question of the improvability of overall anagram solving performance may be 
answered tentatively as follows. Improvement occurs only as a result of: (1) quantitative 
increase in linguistic knowledge, making possible an earlier production of proposals which 
are likely to be successful and also a more likely recall and recognition of appropriate 
solution words; (2) quantitative increase in immediate memory capacity enabling more 
complex rearrangements to be achieved and a fuller record kept of proposals already 
tried; and (3) increase in the speed of producing sequences of potentially appropriate 
proposals. With the possible exception of the last factor, these changes are of a kind which 
cannot be brought about within a practice session of the order of minutes but, rather, by 
prolonged day-to-day opportunity for learning which is of the order of months or years. 


VII. THE RELATION OF ANAGRAM SOLVING TO AWARENESS 


The retrospective reports of the students typically allude only to fragments of the thinking process and 
are remarkable less for what they contain than for what they do not. On the positive side, the reports 
refer to the grouping of two or more letters, to the use of a letter or letter group as a focus round which the 
remaining letters are placed in successive arrangements, and to the recalling of a succession of words or 
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lanis which somewhat fulfill the requirements of a provisional skeleton of the sought-for solution. 
a sTeparS also mention that, on attaining or being told the solution, the thinker often realizes that his 

ving has been impeded by some persistent and inappropriate ‘theme’. Examples of such reports are 
as follows. nouse cannot be attained because the word sHOE or the digram sH dominates the proposals: 
UNCLE is difficult because the letter ‘c’ is assumed to be ‘soft’, and tace is difficult because ‘a’ is 
assumed to be ‘hard’: UNCLE is difficult because it is assumed that the solution must start with a conso- 
nant: taking the anagrams used by Hunter (1956), a student knows that the solution is the name of a 
musical instrument but fails to attain BANJO because, despite his owning and regularly playing this 
instrument, he ‘thought only of orchestral instruments’. Such reports indicate that the total thinking 
Sequence divides into subsequences characterized by a common ‘theme’ or ‘plan of action’, that is, 
anagram solving shows clustering effects similar to those found by Bousfield (1953) in continuous con- 


trolled association of words and by Duncker (1945) in his studies of problem solving. 
Perhaps the most puzzling feature of the retrospective observations concerns the relative distinction 
Either kind of activity is reported as occur- 


between what might be called implicit and explicit activity. 
Ting at any time during the 30 sec., but implicit activity seems characteristic of the initial few seconds 
while explicit activity typifies the later part of the thinking sequence. Regarding the former, the report 


is to the effect that ‘I didn’t do anything but just looked at the letters waiting for the solution to come’ 
and often the solution ‘springs out suddenly and spontaneously without my having anything at all to do 
with it’. In explicit activity, the thinker is aware of ‘doing things’ although he may find such ‘doings’ 
difficult to describe. This distinction between implicit and explicit raises two questions which will 
serve to end this paper on an admittedly speculative note. (1) What is the thinker doing at those times 
which, in retrospect, he describes by saying that he is ‘doing nothing’? The writer would suggest that he 
is engaged in activity which is substantially similar to the activity retrospectively described as “trying 
things out’. In short, the suggestion is that the thinker is engaged in a trial and check activity which is 
continuous (except perhaps for the occasional intrusive ‘fantasy’ not directed to solving the problem in 
hand). (2) If this is the case, why should some parts of the thinking sequence be available to retrospective 
report and other parts not? It may be suggested that, in the main, the answer to this complex question 
is that implicit, as contrasted with explicit, activities are those which are more easily available to the 
thinker as a result of being well practised, automatized modes of perceiving or Hei m nn — 
and speech sounds; implicit activities are modes of organizing and jE 2 nn SA rs vert i 


Sequence of past experience, achieved ‘without thinking’. Three consi i 
interpretation. First, students never offer any comment concerning the presumably very easily accom- 
ss of proposals. Secondly, implicit activity typically occurs 


Plished process of judging the appropriatene : p 
durin : jr solving, that is, at that time when, according to the present view, 
g the earliest part of anagram = the solution fails ‘to appear’ during this 


the thi i i dily available proposals (when 
Ee E ele aoe at having to ‘get down to work and do things’). 


early period, students often report mild ann hes 
Lastly, in discussing the regrouping of letters, students often speak as though it is the letters themselves 
Which initi R îi hinker taking any part in the process: some letters “come 
Which initiate the grouping without the thinker taking i a c 
g : a her’. Itis obvious, however, that letter groupings 
together’, ‘obtrude themselves’, and A ar rae ald ot ‘obtrude themselves’ for the illiterate 
are i «ker: the same groupings would n emselves } is 
el when objects become familiar chroag hee co eit an ig 
teristics pasi to the perceiver, to inhere in the og ae sean a alien pba 
infere: : A in the data of the problem. By ana 089» ea a 
inte en to Scottie d, by the anagram solver, to the letters ae If it a pame 
© turn tite es sags ON around, it ‘may be that the solver’s abtribating be is: oa salen 
Srouping to ‘che buen is evidence for this grouping’s being an ‘old friend’, being am" 
“ving been commonly encountered. 
The writer js indebted to Dr Boris Semeonoff for many helpful discussions of statistical 
er is in A ; r 
Matters, to Mr Donald Mackay for replicating the experiment with school children, and 
to Mr N Murchison, 0.B E., headmaster of Ainslie Park Junior Secondary School, 
or! ur code aad r . 5 ai 
Edinb man M aa 7 eration in making both pupils and testing facilities available. 
Ale, urgh, for his kind co- r T been Rit epted for publication at the time, the writer was 
ough sent paper had been 4 : 7 
fortunane ae i incorporate the results of the two paaa ae Be and 
tesselt ; ry due to Dr Mark S. Mayzner ae ci ‘de lett fs a, 
Pre-pubii an s are the 1959 paperand also details concerning digram letter frequencies. 
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REMEMBERING ADVANCE CUES DURING SEARCHING 


By N. H. MACKWORTH anv J. F. MACKWORTH 
Medical Research Council, Applied Psychology Research Unit, Cambridge 


f the various ways in which advance information may be displayed to help per- 


A classification is given o: 
ese are tasks in which advance 


formance, and a distinction is drawn between two kinds of work. Th 
information (1) always remains on view until after action has been taken, 
must be memorized, because it disappears before action is required, 

A particular laboratory task of order search has been studied; this has the advantage that the 
facts needed for a series of decisions are displayed all the time, and therefore do not need to be 
remembered. But such a display also has the disadvantage that information needed for use at the 
moment cannot easily be selected from many other details. Visual searching can be greatly simplified 
by providing additional advance cues which emphasize in turn each objective as it requires attention. 
However, if these advance cues point to objectives which are too far ahead, once again difficulties 
arise in the memorizing of these extra cues. 

The experiments described below investigated the size of the advance store, which was the number 
of advanve cues which could be memorized at any given instant for successful work; this advance 
store did not include any advance cues currently on the display. 

Studies of the advance store demonstrated that serial work greatly reduced the normal immediate 


ance cues could be memorized to help subsequent performance at slow 
ld be remembered. The advance time was also 


and (2) is displayed but 


memory span. Only two adv 
working speeds, and at fast speeds only one such cue coul 
much less with the faster work. A 5 

The limiting factor for anticipation span at the fast speeds was apparently the time available for 
perception and memorizing. In keeping wi lt that eom = wpa 
cues together in time gave better performance, le reasons for this have been 


th this was the further resu! 
and some of the possib! 


discussed. 
J. INTRODUCTION 


A good deal of work has been carried out on immediate memory, the subject being given 
One of the most detailed investigations on the 


a series of items and asked to repeat them. i 
] and the memory span was carried out by 


relation between the nature of the materia: r t 
Brener (1940). Under ideal conditions, such a test gives a memory span of 7 to 12 digits 
for normal adults. However, as soon dis the memory test becomes more complicated the 


: Sa ee a pi 
memory span falls abruptly. The experiments described in this paper were esigned to 


i iyen in a simple decision-taking 
i ‘nformation could be usefully given in a simp 
e how far ahead advance info T ep aar » person ating 


task. the intention i l 

femmes ha oon) a continuous task, when this store of items was continually 

changing Although the store remained the same size throughout the task, he had to 
iscard Hans at the beginning after use and add items at the end of this store. 


PATION IN THE PERFORMANCE OF TASKS 
s been drawn by Poulton (1950, 1952a, b, 1957) between 
ation found in human behaviour—receptor and perceptual 


Sai : the characteristic that observation runs 
anticipati ‘Jed behaviour usually has DaN az 

neat op. er sail information, therefore, precedes action in both ies ja 
i (Bartlett, 19514 b, 1958). The distinction depends on the way in which Sis morma- 
k ett, , b; p 


10n is used, 


II. ANTICI 


ma important distinction ha 
the two main kinds of anticip 
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Receptor anticipation implies only that the subject is shown future stimuli before he 
has to respond to them, i.e. he is allowed preview by the display. Perceptual anticipation 
entails predictive behaviour by the person concerned; prediction can be regarded as the 
forecasting of future events from an estimate of their probabilities derived from existing 
information—in other words the use of experience from the past to predict the not-quite- 
yet. This can be done by recalling a similar situation from a previous occasion, OT, 
alternatively, by perceiving a characteristic pattern in space or time which gives a guiding 
idea for subsequent action. Vince (1955) has made the further point that such predictive 
interpretation may be based not only on the changing visual signals themselves, but also 
on the person’s own responses to these changes. 


Receptor anticipation and preview 
This paper is concerned with receptor anticipation, which is a rather simpler process 
than prediction. Much work has been reported on the temporal relationships between 
stimulus and response, and these studies can be classified as follows: (a) no preview; 
(b) preview without memory; (c) preview with memory. 


(a) No preview—only the present signal displayed 


The absence of preview means that the subject is prevented from seeing anything ahead 
of the present signal, i.e. he is not shown a signal until a response to it is needed. Only 
the present signal is activating the sensorimotor system; no advance information is 
waiting, either to be perceived in the display, or to be used in the brain. Action follows 
the signal after the reaction-time (Hick, 1952; Hyman, 1953). Absence of preview is also 
found in a self-paced situation where response to the present signal releases the signal 
for the next response, as, for example, in the work of Knowles, Garvey & Newlin (1953). 


(b) Preview without memory—the present signal and its successor(s) displayed 


Preview occurs when the subject is allowed advance information during a serial task, 
so that while he is responding to the present signal he can be considering a subsequent 
signal. Welford (1952) has discussed various aspects of this response-signal overlap. 
(Some other but related term such as ‘static preview’ is needed for situations in which the 
subject is allowed a complete preliminary survey of his task; before he starts to respond, 
he sees the pattern of all the signals he will shortly be using serially.) ‘ 

In preview without memory the subject is not obliged to remember any advance infor- 
mation because this remains on the display until after action has been started. With 
simple sensorimotor tasks not requiring memory, the present signal should be overlapped 
by its successor for effective performance (cf. Welford, 1952). No additional advantage 
is derived from displaying further information, if the subject is not able to group the 
advance signals together mentally. Indeed, with more complex perceptual tasks, such 
extra information can become a serious handicap when the present objective has to be 

located by visual search with much discarding of detail (Mackworth & Mackworth, 1958). 

Most of the existing experimental evidence on preview without memory is on simple 
sensorimotor tasks. Leonard (1953) has, for example, studied the effect of preview on 
response when subjects had to move either a joystick or a stylus in the direction indicated 
by a light. Preview was provided by showing the direction of the next movement during 
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th . . 
pao e oo eye this response-signal overlap gave definite 
reas s g al, faster, because the responses started more 
eo these movements were also smoother although slightly slower. 
Ee a a : oe subjects to report the transit of dots passing 
; a a ots per second. When only the present signal was 
on view, less than half the responses were made at the correct moment. Accuracy was 
optimal when the subject could see the present signal and its successor. No further 
improvement was obtained when the display simultaneously showed four or even twelve 
signals, Poulton (1954) has reported almost identical results from a display presenting 
a series of eight-way choices. Performance improved when the following signal was added 
to the present signal, but further additions to the display gave no further benefit. 


(e) Preview with memory—advance signals or cues being remembered 

Advance signals can take the form of items which are themselves stimuli for later 
responses. Alternatively, they can be advance cues, or changes in the environment which 
emphasize material, related to a future decision, already showing in the display. Advance 
information is a conveniently brief term for either advance signals or advance cues. 

During continuous work, advance information may be displayed and then withdrawn 
before the situation has developed far enough for action to be undertaken. The subject 
has then to memorize this information as he goes along, a requirement in the display which 
is classified in this paper as preview with memory. 

There are two ways in which the extent of receptor anticipation can be estimated 
during preview with memory in continuous work. The first is to measure the period during 
which advance cues are stored before they give rise to action, and this is the advance time. 
In the test described in this paper, this is the number of seconds between the onset of 


the advance cue and the deadline for action on the particular objective underlined by 
the size of the advance store, which is the 


that cue. The second method is to measure 
number of advance cues that have already been presented to the sense organs, but have 
not yet been acted upon. These advance cues have vanished from the display, and are 
(or ought to be) in the memory store, ready for use when necessary. The advance store 
therefore does not include any advance cue at present on the display. 

Preview with memory can take at least two forms. These are: (1) without any display 


Stouping of advance information; and (2) when advance information is grouped in time 


Or space. 

(1) Preview with 
Continuous multiple-choice situa 
Was on view at any given momen 
Signal was further ahead than the s 


of the advance store Was varied between zero € ate ize 
Store, the greater the decrement in performance; the decline was statistically significant 


when two or more signals were being stored. Moreover, only two items could be success- 
fully stored at a slow speed, and at a faster speed only one item could be stored to give 
4 performance significantly better than chance. Thus performance deteriorated despite 
the fact that at these faste he time during which signals had to be remembered 
was less, The inference was t e time for perception outweighed any decay 


rhich w: and 6 sec.). 
Process : e of advance d which was between zero 
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Kay (1958) also carried out an experiment requiring subjects to press a key in response 
to a light. The correct response could be delayed by the experimenter so that it was 
separated from its stimulus light by a variable number of other stimuli. He found that 
correct responses fell from 90% at one back to 50% at two back, and were down to 15% 
by three back. He also found that the memory span measured in this way was less as 
the speed of presentation was increased. 

(2) Preview with memory—when advance information is grouped in time or space. When 
the subject can pay attention to a group of signals at once, and store them before he is 
required to respond to any of them, then he may be able to do the task more satisfactorily 
(although not usually so well as he can when he is shown only one signal ahead of the 
next). 

Grouping of items in time has been studied by Knowles & Newlin (1955), who found a 
maximum of four signals remembered during a serial task. These signals came from a 
5x5 matrix of display lights, above a similar response panel, and were presented in 
groups of 2, 3 or 4 separate lights in succession at fixed speeds. After the display of a 
group of signals, the subject responded to the group at his own rate, and then a new group 
was presented automatically. The results were compared with performance when the 
task was self-paced (single lights required a response before the next light was given). 
Performance was slightly faster with the lights grouped together in two’s and given at 
the highest speed, than with this single-light self-paced situation. 

Display grouping of items in space and time has been considered by Vince (1949), 
in some tapping experiments, for which the signals were dots. Response was much faster 
in a paced task when columns of these dots appeared simultaneously through a narrow 
slit, than when the same pattern of signals was presented successively in the form of a 
comparable broken row of dots. The average rate of response was 5 per sec. when the 
display consisted of columns of dots, which were thus grouped in both space and time; 
but this speed fell to as little as 2 taps per sec. with the broken row display, which grouped 


the material in time only. 


E EFFECTIVE RANGE OF REMEMBERED ADVANCE CUES 


(a) Aims of present research 


The investigations described in this paper consider an example of preview with memory, 
the general purpose of the work being to estimate anticipation span during a decision- 
taking task. : bet 

The problems investigated in the first experiment were: (1) to determine the anticipa- 
tion span during continuous decision-taking work at a given speed; and (2) to note whether 
increasing this demanded speed had any effect upon the span, as measured by the advance 
time and also by the advance store. In this first experiment the advance information was 
not grouped in any way; in the second it was grouped in time only. 


III. EXPERIMENTS oN TH 


(b) Experiment 1. Preview with memory, without display grouping—@ comparison: between 


fast and slow speeds 


(i) Method 


order search task previously described (Mackworth & Mackworth, 1958). 
of 20 counters which had to be moved down their respective columns in 


The basic procedure was the 
Briefly, the display consisted 
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a grid in time t icki 
H iren pee a sang of a 3-figure clock. At each tick of the clock, 1 counter could be d 
ia hema its column. In each column of 20 squares, 4 squares contained 3-figure m hers, T a 
eee = = as objectives in space and time; they were arranged in such a st that eM 
moved correctly each one would arrive at each numbered target square at the abe i at 
b en al 


that number w i 
vas showing on the clock. Th k j 
ean wing 2 k. The task for the subject was to decide which 
his alin by comparing the various times shown on the display. He called sa ar a 
nter and the experimenter moved it one square down the column. The speed of the clock ae 
numbered square to be found 


si mym 
re at the fast speed it ticked once every 1} sec., requiring a new 
erefore a new decision to be made, eight times a minute; at the slow speed the clock ticked at half 


this rate. 

The di 
dock Agi had no moves to spare, and therefore the correct counter had to be moved every time the 
ed to obtain a perfect score. (Minor errors were not, however, included in the final results 


as di; 

Papen en pac The subject was told that it was just as wrong for a counter to arrive too early at 

he achat nipan for it to arrive too late. The test was marked by noting the difference between 

Tas pein’ n of arrival of the counter at a numbered square, and the number shown on the square. 

A ec out to the subject that if he left out many moves, he would find himself in an increasingly 

‘nant position owing to the cumulative nature of the process. ‘Thus he was biased to keep the counters 
ing and to make mistakes when the task became difficult, rather than to leave out some moves 


altogether, 


Table 1. Example showing relation between spot light position and required response 


m at different store sizes 
ock times 0 0-3 410 11-13 14-18 19%- 


Response (counter to be moved) — c E A H I K 
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< Objectives outlined by spotlight in col 
Store size 
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the visual size of the display being as before. 


m material was presented by means of a film strip, 
ree different films were used, 80 that each of the twelve subjects did each of these twice at each working 


“peed - The display consisted of white numbers on & black ground. In each picture, one objective was 
outlined bya white square, successive objectives being spotlit in this way in successive pictures. 

È The sudden additional emphasis given by the arrival of the spotlight on one particular objective in the 
display can be regarded as an advance cue. It took about half a second to change the picture, and this 
was done just before an objective time appeared on the clock. As that objective time came up, the spot- 
light was in its new position 50 that when the subject sought his new objective, the new situation was 
Waiting for him. 


a was thus possible to ind 
Tabea een number of objec! 
at the 1 shows the relationship 
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Experimental design. Twelve naval ratings, aged between eighteen and twenty-three, acted as subjects, 
and each man did all twelve conditions; six sizes of advance store being given at each of the two speeds. 
These store sizes were presented in a randomized Latin square arrangement, and at each session the 
subject did both speeds at the same store size. Half of the subjects did one alternating scheme of speeds, 
and the other half had the opposite arrangement. They practised at both speeds for an hour in the first 
session on the displays, with stores of 0 and 1 and with unaided search. Then, at each session the subject 

was given a practice run on the store size for that session, at both speeds. 

As the subject reached each of his objectives, the experimenter read out the expected and actual times 
of arrival, and these were recorded. Thus the subject’s own performance was emphasized to him as he 
went along, information which was also available in his display. 

Scoring. The test was scored by counting those objectives which were achieved within +5 ticks of the 
correct time. The great majority of these were either absolutely correct, or just after the correct time. 
There was a tendency for an occasional move to get lost at the fast speed, through no fault of the subject, 


but the method of scoring allowed for this. A record was also kept of the number of objectives not reached 
at all. 


(ii) Results from Experiment 1 
Fig. 1 and Table 2 give the results in terms of percentage of correct decisions, based 
on the number of objectives reached within 5 ticks of the expected time of arrival. 
An analysis of variance was carried out on these results. This is shown in Table 3. 
It shows significant differences due to subjects, speed and advance store sizes (P < 0-01). 
The advantages of the advance store sizes of either 0 or 1 are clear from Fig. 1. The 
use of the spotlight on the present message reduced the possible confusion between the 
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Next but 
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objective 


80 Next but 
two 

7 Slow speeds 
a (4 decisions 
2 per minute) 
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aa two 
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Fig. 1. Effective range of advance cues at fast and slow speeds. 
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= Pe 

ia eena objectives to an extent that virtually eliminated visual searching, 

re. iSd ‘9 slow speed, i.e. a store of 0 or 1 gave 100% or 97 % success (see Table 2). 

te peed, store sizes of 0 or 1 gave results which were significantly better (P < 0-01) 
ose at any of the other conditions which tried to place greater burdens on the 


memory. 
Table 2. Percentage correct decisions in relation to stage of advance information 
in Exp. 1 
Advance store size 
; z Unaided 
Speed 0 1 2 3 4 search 
Fast 86 67 38 31 26 27 
Slow 100 97 77 53 52 50 


Table 3. Analysis of variance for Ezp. 1 


Source D.F. S.0.S. M.S. V.R. Significance 
Differences between grouped pairs of subjects (G) 5 962 192 13 NS. 
erence: atoreseize (A) 5 42,561 8512  59%1 < 0-01 
Boe between successive pairs of runs (P) 5 2,696 539 37 < 0-05 
esidual 1 20 2,872 144 S = 
Tin square blocks 35 49,091 en mas sat 
Sped 6) 1 14,864 14,804 228:7 < 0-01 
Order within pairs of runs (0) 1 21 21 0:3 N.S. 
# ifferences within pairs of subjects (D) 6 2,547 424 65 < 0-01 
= 1 31 31 0-5 NS. 
Ox@ 5 170 34 05 NS. 
Sx@ 5 227 45 07 N.S. 
Axs 5 1,306 261 4:0 < 0:05 
Axo 5 299 60 09 N.S. 
Pxs 5 106 21 03 NS. 
P xO 5 289 58 09 NS. 
X(D, x 0)* 6 1,001 167 26 < 0:05 
X(D; x S)* 6 1,940 323 5-0 < 001 
er OxSx@ 5 535 107 16 NS. 
r Residual 2 52 3,374 65 — — 
Total 143 75,801 = — — 
the pairs of subjects with order or with speed. 


e sum of the interactions of 
s indicate a statistically definite effec 


d The analysis of variance also showed a significant effect of t 

Size of the advance store and the speed of work (P < 0:05). The t 

18 demonstrated in Fig. | and Table 2 when one compares the effects of a store size of 2 

; at the slow speed and at the the slow speed this store size of 2 definitely 


j helped performance because the reading of 77 % correct was significantly better than the 
50% reading for the unaided slow search (P < 0-01); it was also significantly better 
than the 53% and 52% readings for stores of 3 and 4 respectively (P < 0-01). But at 
the fast speed tis store of 2 did not help performance since the reading of 38% correct 
was not significantly better than either the 27 % correct reading for unaided fast search 

dings for store sizes of 3 or 4 respectively. o 
Fig. 2 also emphasizes the benefits found when people were given two objectives to 
Temember at slow speeds—advantages which disappear when the same people were given 
| two objectives to remember at fast speeds, the evidence now being in the form of the 
| Individual scores. It will be seen that with the advance store of 2 at the slow speed as 
í a ‘good score’ of more than 7 0% correct, but 
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store of 2, only one of the men reached this standard and none did with the unaided fast 
search. 

The results in Fig. 1 can also be considered from the point of view of the maximum 
effective range of advance cues in terms of time, i.e. the maximum advance time, the 
greatest number of seconds during which the advance cues could usually be remembered 
for use. The differences between the results of the two working speeds were even greater 
when they were measured in this way. At the slow speed the spotlight was still effective 
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Fig. 2. Individual scores on advance cues at fast and slow speeds. 


even when it was on the objective next-but-two, which represented a maximal effective 
advance time of about 30 sec. But at the fast speed the furthest ahead that benefit was 
received was with the objective next-but-one, which represented a maximal advance 
time of about only 7} sec.—one-quarter of the period for the slow speed. 

Fig. 3 compares the percentage omissions at the fast and slow speeds. These non-arrivals 
were relatively few compared with the arrivals at the wrong time. Store sizes of 0 and 1 
benefited performance by reducing omissions at either working speed. The store size of 2 
had, however, no effect on omissions at either speed—a point of interest because the 
advantages seen already with a store size of 2 at the slow speeds must therefore have 
been due to improved accuracy of timing, rather than to fewer omissions. 
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Fig. 3. Effective range of advance cues in terms of omissions. 


(c) Experiment 2. Preview with memory: the effects of display grouping 


(i) Introduction 
The above evidence suggested that two adv 
Sen esi when each of these was given 
co us objective. It seemed much harder to perc 
aar aly changing during a serial task, than to 
memory situation. ; , 
Two possible reasons for such a short span in serial tasks were considered in planning 
“Xp. 2. The first was the question of the turnover in the store. For each new objective 
that was spotlit, the subject had to omit one past objective and to add a an p 
Store of moves yet to be made. This continual changmg and eem ei z ee z 


could h ificult, particularly when it was so i t 
aya made the tale aie “a ee 2 was therefore designed to study this factor 


turnover; consequently, displays which gave successive objectives ae 
Compared with those which provided the objectives singly. (The term ‘group’ is being 
“sed in Exp. 2 for a succession of items of information not separated by responses.) 

he second possibility was that in Exp. 1 the memory span was short because of 
g siderable difficulties in perception and memorization (see subsequent Discussion). 
Such difficulties were therefore minimized in Exp. 2. Throughout this experiment the 
Mvestivator emphasized future objec loud the appropriate counters 


tives by naming & ees 
i d present objective 
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retain and recall items which were 
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do this with the same items in the classi- 
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(ii) Method 


Display cards with numbered objectives to be reached by the moving counters were prepared as before; 
each card had twenty columns each of which showed four objectives. Two sets of these cards were 
constructed, one for the grouped advance cues, and the other for the single advance cues. 

In the grouped task, the advance cues were presented in groups of either four or five at a time, the two 
conditions being identified by the terms ‘4-grouped’ or ‘5-grouped’. The 4-grouped task was as follows. 
Before the clock was started, the subject was told in the correct order the letters indicating the first 
4 counters that had to be moved. Then the clock was switched on, and ticked at the fast rate of 1} sec. 
per tick. The subject had to reach these 4 objectives in succession, without any moves tospare. No action 
was required for a further 4 ticks, while the subject was listening to the letters identifying the next 4 coun- 
ters to be moved. For the 5-grow ped task the arrangements were the same, except that there were now 
5 successive objectives to be reached without a pause, followed by a period of 5 free ticks while the next 
5 counters were named. 

In the grouped tasks each letter always had to be remembered while 3 or 4 other letters were being 
received or used. The store size in the 4-grouped case varied from 4 letters at the beginning to none at the 
end. Similarly, the advance time for the 4-grouped task varied from 4 ticks to 20, i.e. 6-30 sec. 

In the single tasks, the advance cues were presented verbally one at a time. Immediately after the 
clock reached the expected time of arrival for an objective, there was a pause lasting 1 tick, during which 
a future counter was named. Apart from this presentation during a pause, the single task resembled the 
conditions of Exp. 1 with advance store sizes of either 2 or 3, when emphasis was always on the objective 
next-but-2 or next-but-3. The advance times were between about 15 and 224 sec. 

One move was allowed per tick, and 400 moves were always required for each display. With one extra 
tick per objective, the total of 480 ticks per run thus lasted for 12 min., which represented 6-7 decisions 
per minute. 

These pauses made the task slightly easier than at the fast speed of Exp. I, for they allowed the subject 
to catch up the occasional move inadvertently lost. For this reason, the task in Exp. 2 was marked to 
rather a stricter standard, an objective being regarded as achieved only if the counter actually arrived 
there within + 2 ticks of the expected time of arrival. 

Ten naval ratings took part in Exp. 2. Each man received the same design in four separate sessions, 
held during the morning and afternoon of each of two successive days. A 1 hr. practice session was given 
on a previous day. 

The design used was as follows: 


Morning Afternoon 
First day 2 single, 4 grouped 5 grouped, 3 single 
Second day 4 grouped, 2 single 3 single, 5 grouped 


Owing to the range of ability between individuals, it was necessary to have two levels of difficulty n 
both the grouped and the single displays, but these levels of difficulty for each type of display were 


pooled for statistical analysis. 


Gii) Results from Experiment 2 


It can be seen from Fig. 4 and Table 4 that the grouped cues led to better average 
scores than did the single cues at the same stage of practice, and this difference nied 
significant, P < 0-01. 

The experimental design did not permit other comparisons, but the following point 
should perhaps be mentioned, although it cannot be statistically validated. It oe 
appear from Fig. 4 and Table 4 that the 2-single display, with a store size of only 2 = 
about as difficult as the 5-grouped condition. 

i apa subjects out of the ten made a better score on the grouped than on i 

piaga, and all of them preferred the grouped displays. 
e r ok Xs > trend of performance during the 12 min. test showed that the 4-grouped 
of 4 letters, but Es performance of almost 100 % correct decisions with the first ms 
, but this deteriorated to 70% by the fifth group of letters, and there was little 
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Fig. 4. Effects of grouping advance cues. 
Table 4. Percentage correct decisions in Ezp. 2 
Grouped Single 
Day “ 4.grouped 5-grouped ` Next-but-two Next-but-three 
First 60 43 30 
Second 75 57 60 40 
| Total 67 50 5l 35 
Ì Table 5. Sequential analysis of initial performance—percentag? correct 
decisions in Exp. 2 
Display : Ae 
condition A. Successive objectives 
1-4 5-8 -12 13-16 17-20 
4-grouped y6 39 g 86 73 
j 2 15 6-10 11-15 16-20 
Segrouped 7s 5 70 64 
1 9 3 4 5 6 7 8 9 10 H 12 13 14 15 16 17 18 19 20 
2-single 100 100 95 90 70 88 FTT EFI es 70 70 55 65 60 65 
3-single in wi s5 50 70 45 50 35 40 go 45 35 45 40 45 45 15.55 20 45 
B. Position of objective within grouP (ist half of run) 
Ist 2nd 3rd 4th 5th 
4 15 67 73 = 
-grouped z 56 40 36 38 


5-grouped 


17 
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change after this. With the single advance cues, there was an even more rapid initial 
decline in achievement, as can be seen in Table 5, on the average results from the first 
20 objectives with the four display conditions. The first response in a group was always 
better than the others, but with the 4-grouped there was little difference between the 
other three responses. With the 5-grouped, the second response was better than the last 
three. 
IV. Discusston 
(a) Experiment 1: at fast and slow speeds 

The order search test provided a situation where there was complete or static preview 
of the whole task, but the very complexity of the display led to some difficulty. The 
addition of the spotlight structured this display, so that a different kind of preview 
situation was created, one into which the factor of memory could be introduced. Atten- 
tion had to be given to forthcoming objectives now being spotlit, while responses were 
being made to achieve the present objective. In Exp. 1 there was preview with memory, 
but without any display grouping of the advance cues. Maximum performance was 
obtained when the present objective was spotlit and there was an advance store of 0, 
the subject not being required to remember anything. Performance deteriorated when 
the advance store was increased beyond a certain size; it then became too difficult for 
the subject to remember the advance cues. He therefore tended to search for the required 
present objective and to ignore the advance cues. 

It can be seen that the subjects could obtain help from remembering not more than 
two cues at the slow speed and one at the fast speed. These figures are surprisingly low 
when compared with the normal memory span of about seven items (Miller, 1956). 
Thus a serial task, with its continuous activity and turnover in the signals being stored, 
is a much more difficult form of work than the simple memory span experiment, where 
only one static set of items is given before recall is required. 

The results of Exp. 1 show that in this paced serial task involving simple decision 
taking, people shortened their anticipation span when they were required to work at a 
faster pace. Not only was this span much reduced in terms of time, so that the maximal 
effective advance time was shorter, but the maximal effective advance store was also re- 
duced, since fewer cues were retained. These results were in agreement with those of 
Kay (1953) and Poulton (1954). 

In other words, the most important factor in the difference between the required work- 
ing speeds was the time available for perceiving and memorizing the signals. The periods 
of time involved were not apparently long enough to allow any appreciable decay in 
stored material. Had there been any appreciable decay with time, the shorter retention 
time entailed when speeds were faster might have been expected to have improved the 
results at the faster speed for any given store size. For periods of the order of 1 min., 
the number of items retained was independent of the time during which they had to be 
retained, but this number depended on the amount of time available for perception, 
$ This arrangement whereby the extent of the advance store and advance time was 
imposed by the conditions of work can be contrasted with other situations where the 
subject may either look ahead of the present signal or work behind it. He can then 
adjust the advance store and advance time to his own satisfaction, as, for example, in 
copy-typing, reading aloud or receiving morse code. He may tend to increase his eye- 
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v ; 
Dit ene e ae and reduce it when meeting a difficult word (Miller, 1951). 
definitely by pte ec teen mien this kind, it has been established quite 
leant ner came ta the y i y skilled people will not only work faster than 
fest ; y will also store more signals while they are achieving these 
er speeds (Bryan & Harter, 1897, 1899). 
There is, however, no inherent contradiction between these earlier results and the 
T A in which faster speeds meant fewer signals stored. The faster speeds 
n. by more skilled men are not necessarily attained in the same way as the faster 
at thie from quicker pacing of the same person. Practice, leading to improved 
Ee rs . for example, produce a greater relative improvement in either perception or 
rw an in response, and this could build up the increased number of signals stored 

en signal and response that is so characteristic of skilled performance. 

j The advance cues were thought to have been of value in the present studies because 
hey almost eliminated the need for visual search. Direct eye movement studies are 
needed to check this suggestion which is partly based on the subjects’ own reports on 
their approach to the problem. They usually decided early in any given run whether or not 


they could make use of the advance cues. 

; The interpolated activity between perce 
immediate memory for advance cues (Brown, 
responsible for the difference obtained between 
Speeds, because the required interpolated activity was exac 


Then, again, at the faster speeds, which showed less storage, 
Vity was less; more responses were omitted at the faster speeds becaus 


Were entirely neglected (see Fig. 3). 


ption and response undoubtedly affected 
1955, 1958). But this could not have been 
the results at the fast and at the slow 
tly the same in both cases. 
the actual interpolated acti- 
e more objectives 


: the effects of display grouping 
serial task could be increased by 
referred. 


(b) Experiment 2 
Exp. 2 demonstrated that anticipation spa 


ai the advance cues together in time, an 
'hree possible hypotheses that could account for th 


Slven below. 


nina 
d this display was unanimously p 
e advantage of grouped displays are 


(i) Item and pattern storage 
which may be dealt with as a whole and then discarded, is probably 
ntinually changing pattern of signals, in which any single signal 
the store consecutively from last to first and then be discarded. 
r chance of interference with the single item patterns since 
decessor (Brown, 1955). 


Storage of a group, 
easier than storage of a CO 
Must change its position in 
Moreover, there is a greate 
each new pattern is 80 like its pre 
storage 
ption and storage to response, is probably 
ternation is more frequent with single 
displays allowed pauses for perception 
did not always use this opportunity 
Jearly defined with the grouped cues, 
r in each group that he had to listen 
paration of response 


from perception and 


(ii) Separation of action 
from perce, 


The alternation of attention, 


More difficult in the single display, because such al 
oreover, although all 


than with grouped displays. M 
and storage (as distinct from action) the subjects 
With the single displays- These pauses were more © 

cause the subject was reminded by the first lette 
for the other letters. Further evidence of the importance of the se 
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from storage in these complex perceptual tasks is to be found in the fact that on the rare 
occasions when subjects disregarded their instructions and kept answering during the 
grouped pause (instead of only perceiving and storing), their subsequent use of the infor- 
mation given during that pause was very poor. However, it should be noted that per- 
formance on the first item of a group was markedly better than on the rest of the group, 
even though maximum interference might be expected on this item. Broadbent (1952) 
and Poulton (1955) have considered the difficulties of simultaneous listening and speaking, 


and the related problem of memorization during recall has also been studied by Poulton 
(1953). 


(iii) Retention time and interpolated activity 


Any interpolated activity which prevents rehearsal will greatly reduce the memory 
span, even when the signals have to be remembered for only a few seconds (Brown, 1955). 
The effect of this factor cannot readily be analysed in these experiments, but it was 
probably important. For example, each cue in the 2-single condition has to be remembered 
for a period during which the following 2 signals are being perceived and the 2 previous 
signals are being answered. In the 5-growped condition each signal has to be remembered 
for a period during which 4 other signals are either being received or answered. Provided 
therefore that receiving and answering a signal can be regarded as similar, then the amount 
of interpolated activity in terms of number of signals was the same for the 2-single and 
5-grouped displays, i.e. 4 signals in each case. It is interesting that performance appears 
to have been approximately equivalent for these two conditions. 


V. CONCLUSIONS 

1. This study considers a form of receptor anticipation in which future events are 
identified on the display, and then this identification is removed so that the advance 
cues have to be remembered. The extent to which advance cues are being retained can 
be measured by estimating either (1) the advance time, which is the time from the start 
of the advance cue to the start of the corresponding action, or (2) the advance store, 
which is the number of advance cues that need to be memorized, excluding any at 
present on the display. 

2. A procedure, known as the advance cue method, has been 
of remembering for use during a form of serial decision- 
examined these limits of the effective range of 
optimum values. The subject could do this wor 
or by ignoring these and searching the display. 

3. Under such circumstances, it was found that t 
emphasize the present objective. Indeed, 
vided the demanded speed was not too high, The reason for this improvement was that 
emphasis by the advance cue greatly red 
present objective and the numerous other 
at that particular moment. Visual search 


devised to study the limits 
taking at speed. This method has 
advance time and store, as well as their 
k either by memorizing the advance cues 


e was reached when only 
h smaller than the classic 


erial could be remembered 


for a maximum of 30 sec. during continuous work at the slow speed. 


€ 


E ee 
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5. W g 

em Bi lay had to work faster, all they could remember was one advance 
em fhe as = zeten for as little as 7 or 8 sec. These changes with faster speeds 

an os he ave ae from a lack of time for perception and memorization. 
iaa sn r = e of one of the possible reasons that could have accounted for the 
talinn a Be of advance cues during serial work. It has been definitely established 
re a mance improved when advance cues were heard in groups rather than singly, 
er work is needed to determine more exactly the reasons for this advantage.. 


artlett, F.R.S., for many helpful discussions 
reat value of the comments received 
al advice and help obtained from 


Fs are greatly indebted to Sir Frederic B: 

Bo is work. We also would like to acknowledge the g 

i m our colleagues and in particular the statistic 
r Mervyn Stone. 
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HUE DIFFERENCES AND BRIGHTNESS DIFFERENCES AS 
DETERMINANTS OF FIGURAL AFTER-EFFECTS 


By R. H. DAY 
Department of Psychology, University of Sydney 


Earlier published studies of the figural after-effect using stimulus patterns in which there was no differ- 
ence in brightness between the inspection figure and its background report inconsistent results. 
The possibility of more than one type of visual after-effect following protracted fixation of a 
figure is advanced as an explanation of this inconsistency. In the three experiments described the 
frequency of occurrence of the figural after-effect is investigated using inspection patterns with and 


without a difference in brightness between the figure and its background. Different stimulus patterns 
are used to allow for the occurre f after-effect. The results from 


nce of one or more possible types 0 
the three experiments clearly show that, with the brightness of inspection figure and ground very 


nearly equal, the figural after-effect occurs with as great a frequency as in the case of a marked 
brightness difference. The results are discussed along with findings from earlier experiments and 
theoretical implications are considered. ‘The general conclusion is that the necessary condition for the 
occurrence of the figural after-effect is a visible inspection contour constituted of a difference either in 


brightness or in hue. A brightness difference between the inspection figure and its ground is not 


essential for the occurrence of the figural after-effect. 


J. INTRODUCTION 


It is now well established that prolonged visual fixation of one stimulus pattern results 
in phenomenal changes in a subsequently observed pattern. These changes, which include 
displacements, distortion and variations in brightness and size, have been called figural 
after-effects. Although numerous variables affecting these visual after-effects have been 
systematically studied, it has not yet been clearly established whether figural after-effects 
occur following the fixation of a stimulus pattern in which no difference m brightness 
exists between the figure and its ground. In the development of a neurophysiological 
ae of figural after-effects it is of importance to establish whether the phenomena 
ollow the inspection of such a pattern oF not. 

Earlier are, He (Day, 1957, 1958) have demonstrated that be Lane nie 
movement occurs when all parts of the stimulus pattern are eae = ae posible 
in hue only. The experiments to be described arose 


out of a consi , 
similarity of the processes and mechanisms underlying the figural ir aean les 
after-effect of seen movement. The occurrence of both phenomena ın the absen 
brightness difference within the stimulus pattern wo 


uld (although by no means confirm- 
i belong to the sam 
rr at least offer some grounds for the view that the two phenomena elong e same 
Class, 


three experiments designed to establish whether or not the figural 


i i figure and ground. 
after. i bsence of a brightness difference between figure gr 
Ta ah ee ee and ‘TF’ will be used throughout to designate figural 
iatio’ : i i 
after-effect’. ʻi ction figure’ and ‘test figure’, respectively. ; i 
a ap sium, Köhler (1951) 


j i aper to the Hixon Sympo 
pi ei ae pute was no brightness difference between the 


Teported E could occur hob 
F rg a ae ve condition was achieved by using different hues of equal brightness 


This paper describes 
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for figure and ground. Unfortunately, details of this experiment are no longer available, 
but Kohler (private communication, 1957) has indicated that the IF consisted of two 
oppositely slanted lines similar to those used in Exp. 2 (see Fig. 1). The effect of fixation of 
this figure was a displacement from parallelism of two subsequently observed parallel lines. 

Hochberg & Triebel (1955) have reported results which are contrary to those obtained 
by Köhler. The IF was a red annulus on a grey ground of nearly equal brightness. The 
expected FAE was a shrinkage of a slightly smaller annulus. Since shrinkage did not 
occur, Hochberg & Triebel concluded that: ‘when figures differ from their ground largely 
(or only) in chroma, no measurable figural after-effects are obtained’. (These writers 
use the term ‘chroma’ to mean hue, whereas, in the Munsell system of colour classifica- 
tion, ‘chroma’ refers to the saturation of a colour.) 

A relevant consideration is the possible occurrence, after prolonged visual stimulation, 
of more than one type of after-effect. Fox (1951) has adduced evidence in favour of such 
a view. It is suggested that, on the one hand, there occurs an after-effect due to visual 
adaptation to a spatial norm in a manner described by Gibson (1933) and, on the other, 
an after-effect arising from some more purely figural process described by Köhler (1940) 
and elaborated by Köhler & Wallach (1944). As will be seen, this latter type of after- 
effect is, in some instances, not easily conceived as an adaptation to a spatial norm. The 
after-effect obtained by Köhler (1951) using an IF of similar brightness to its ground 
can be attributed to a process of adaptation to a spatial norm of verticality, which process 
would presumably operate irrespective of the presence of brightness differences providing 
a visible contour. No such adaptation would be expected in the case of the stimulus 
patterns used by Hochberg & Triebel (1955) since the after-effect in this instance involved 
a change in size. Whereas it is reasonable to suppose that spatial norms exist for the 
principal spatial dimensions such as verticality, horizontality, ete., it is difficult to con- 
ceive of any such norms for size. Thus, the contradictory results outlined above may have 
been due to the fact that different types of after-effect were studied in the two experi- 
ments. Such an argument, however, is not supported by the data to be reported below. 


Il. Experiment 1 


The purpose of this experiment was to compare the frequency of occurrence of the FAE 
under conditions of marked brightness difference between IF and ground with the fre- 
quency occurring under conditions of nearly equal brightness. The IF and TF used 


(Fig. 1a) had been used in earlier experiments (Pollack, 1958) and were known to give 
a clear after-effect. 


Inspection patterns. In order to construct an IF of a brightness equal t i in 
paper was painted with standard Ostwald colours to match Mansal a T Za ate 4 i 
briefly the Munsell system of colour specification (Munsell Color Co., 1950). The specification ofa particu- 
lar colour is given in terms of its position on the colour circle (hue), its brightness (value) and saturation 
(chroma). Thus the Munsell notation 5-0 YR 5/6 refers to a particular yellow-red (5:0) of value 5 and 
chroma 6. The value scale extends from 0 (black) to 10 (white). On the chroma scale, 0 refers to neutral 
grey. In order to establish the values of the colours used, their luminous reflectances were measured in 
standard daylight (illuminant C) and these reflectances converted by means of tables (Nickerson, 1948) 
to Munsell values. The pattern with the IF and its ground nearly equal will be referred to throughout 
as HD (hue difference), and the pattern involving brightness difference as BD. The colours selected 
for IF and ground in the HD pattern were 5-0 YR 5-14/6 and 10-0 BG 5-24/6, respectively. The 
difference in brightness between these two colours was then 0-10 of a Munsell value unit. The 
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rectangular IF (Fig. 
, Fig. la) was cut fi { 7 
ice eee 6 ig. 1 i rom the yellow-red paper and mounted on th 
stake PR S }in. diameter fixation point was cut from the same paper l or a 
the HD pattern E grounds For the BD pattern, the IF and fixation point were the same La 
Bena rete ba were mounted on a white ground. The luminous reflectance of the hito Nee 
Tent vak ce n w clear that it was markedly different in brightness from the TF. oe 
h ern. The TF and fixation point wi i 
hiv he * nd fixe point were cut from the same paper as th 
ground of similar dimensions to those of the IF ground. The Tr and e ane 
i e are 


shown in Fi i É e- 
n Fig. la in the relative positions occupied successively in the experiment. 


nm “1 
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lansan 
PA TTO 
P DN 
c 1t i 
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Mi i (J 
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Slot?” 
(diagram a), 2 (b) 


solid figures) used in Exps. 1 
e right of the lower solid 


at at the bottom, and in 
ere solid, 


d outlines) and test figures ( 


t was indicated by a displacement to th 


the top or converge! 
‘oth inspection and test figures wí 


Fig. 1. Inspection figures (dotte! 
and 3 (c). In Exp. 1 @ figural after-effec 
agare, in Exp. 2 the solid lines were seen aS divergent at 
Exp. 3 the right test annulus appeared larger than the left. B 


but the former are shown in dotted outline for convenience. 
ted immediately in front of it so 


ction pattern was hinged 
‘he distance between the 
djacent contours of IF 


d the IF similarly moun 
e containing the inspe' 
e test pattern. T. 
(łin.) between a 


The test pattern was mounted in & frame ani 


an the two fixation points were superimposed. The fram 
sti its lower edge so that jt could be swung down to expose th 
a imulus pattern and the subject’s eye was 6 ft. The distance 
nd TF subtended a visual angle of approximately 14 minutes. 
Subjects. There were 36 subjects, 18 females and 18 males. Ages ranged from 17 to 36 years. The group 

comprised undergraduates and members of the University academic and research staff. 
_ Design and procedure. In order to obtain viewing conditions as similar as possible for the two condi- 
ions of brightness differences each subject viewed under both conditions. One half of the subjects 
observed in the order HD: BD, and the remaining half in the opposite order. With coloured stimulus 
Patterns there was a possib judgement of TF by after-images and so one eye was 
articular order in- 


ility of impairment of ju 
* Sed for inspection and the o h observing in a p 
Pected with the left eye and tes d the opposite eyes for inspecting 


ther for testing. 

ted with the right. The remainder use 
and testing, 

T experimental session consisted of (a) & foretest using the TF, (b) an inspection period of 2 min. 
: ing the IF under the HD or BD condition, (c) the test using TF, (d) a rest period of 3 min. to allow 
covery from the first inspection, (e) a second foretest, and (f) an inspection period of 2 min. using the 
and brightness difference condition. During the foretests, the subject was required to judge and 
Eeport o A mprising the TF. Recording of responses was in terms of 
n the alignment of the two square; on an ted position during the foretest. 


e shift of the lower square of the TF after inspection relative to its repor 
Gen. Psych. 50, 3 


l4 
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A shift of the lower square to the right indicated an FAE. All observations were made in daylight with 
the stimulus patterns illuminated from windows behind and to the left of the subject. 

Preceding the foretest, the following instructions were given. ‘Look carefully at the small brown 
dot with your left (right) eye. Now, without taking your eye from the dot, tell me about the two small 
squares to the right of it. Is the lower square in alignment with the one above it, further to the left 
or further to the right? It is best to judge the alignment of the squares from the two left-hand edges. 
Before the inspection period, the following instructions were given. ‘Now I want you to look carefully 
at the small dot for two minutes with your left (right) eye. Try to keep your eye steadily on the dot for 
the two minutes. Cover your other eye lightly with your hand. When the two minutes are up, I am going 
to show you the two small squares again. When I do so, I want you to change eyes, covering your 
right (left) eye and looking with your left (right) eye. Then tell me again how the bottom square appears 
relative to the top one. That is, is it in alignment, to the right or to the left? I want you to make this 
judgement immediately the squares are shown to you. Avoid hesitating and make your judgement as 


quickly as possible. It is important to report exactly what you see; how the Squares actually appear to 


you, irrespective of how you think they should appear.’ 


Table 1. Frequency of occurrence of figural after-effects, no after-effects, and effects opposite 
to the figural after-effect for the two conditions of brightness difference in the three 


experiments. 
(The judgements recorded represent changes following inspection.) 
Effect oppo- 
site to figural No Figural 
after-effect after-effect after-effect Total 
Exp. 1 
Brightness difference 1 9 26 36 
No brightness difference (hue difference) 2 ll 23 36 
Total 3 20 49 72 
Exp. 2 
Brightness difference 0 5 15 20 
No brightness difference (hue difference) 0 5 15 20 
Total 0 10 30 40 
Exp. 3 
Brightness difference 0 0 12 12 
No brightness difference (hue difference) 0 0 12 12 
Total 0 0 24 24 


Results. Followin 
of the lower TF s 
‘left’ or ‘no chan, 
place 


g inspection of the IF, the three possible judgements of the position 
quare relative to its position during the foretest were either ‘right’, 
ge’. The distribution of responses is shown in Table 1. Most of the dis- 
ments are to the right indicating a preponderance of FAE’s over left displacements 
and no changes. For the two brightness difference conditions of the IF, the distribution of 
judgements over the three categories represents a significant 
number of judgements in each cate, 
confidence level. 

In order to compare the frequency of occurrence of responses under the HD condition 
with those using the BD inspection pattern, the responses in the opposite direction to 
those indicating an FAE and the ‘no change’ responses have been combined and com- 
pared with the FAE responses. The test developed by Stuart (1957) for the comparison 
of matched frequencies has been used in examining the difference in frequencies for 
the two conditions. This test has shown that there is no significant difference between 
the frequencies of FAE and no FAE responses for the BD and HD conditions. Thus, it 
can be concluded that, in this instance, the frequency of occurrence of the FAE with nearly 


equal brightness of IF and ground does not differ significantly from the frequency of 
occurrence when there is a marked brightness difference. 


departure from an equal 
gory. The x? for this is significant at less than the 0-01 


— 


R. H. Day 227 


During x 
of herr os date preceding the HD inspection, 7 subjects judged the lower square 
a ers ae laced to the right of the square above it. These squares were objectively 
a R oing, the foretest preceding the BD condition, 6 subjects made this 
tight Aan ince an 'AE was indicated when the lower TF square was displaced to the 
ae inspection of the IF, such foretest judgements pose a problem. In each of 
ate a the subject was asked to compare the magnitude of the foretest displace- 
followin ¢ that following inspection. If the subject indicated that the right displacement 
g inspection was clearly greater than that during the foretest, an FAE was 


indic; i 
z alti If there was some uncertainty concerning the relative magnitudes of the two 
placements, a ‘no change’ judgement 


Eidongh sutjent ent was recorded. 
Fe te jects were not questioned concerning the relative magnitudes of dis- 
PAW una s owing inspection of the HD and BD patterns, 11 subjects who obtained an 
BDe 1er oth conditions reported spontaneously that the displacement following the 

ondition was greater than that for the HD pattern. One subject reported the reverse. 


III. EXPERIMENT 2 


Kehler f ; j : 
conto s (1951) experiment dealing with brightness differences in the 
s conducted as a demonstration during an experimental course. No details of this 


experi s 3 
Xperiment are now available. The experiment to be described was carried out at the 
ication to the writer, 1957) using IF’s and a TF 


8 ; f 
one of Dr Köhler (private commun! 
ig. 1b) similar to those used in Köhler’s original investigation. 
“ x nspection and test patterns. Drawing paper was painted to match 2:5R 3/6 and 2-5 BG 3/2. The Munsell 
ie ue for the dark red was 3-47, and for the dark green 3-44. Thus, the difference in brightness between 
ese two hues was 0-03 in Munsell terms. The IF’s and fixation points were cut from the dark green 
Paper. For the HD pattern, the IF and fixation point were mounted on the dark red ground and, for 


tl 

= BD pattern, the ground was white. The dimensions of the grounds for the two IF’s and the TF were 

I an same as in Exp. 1. In this instance, the visual angle subtended by the distance between adjacent 
and TF contours varied since i on to the lines of the TF (see Fig. 1b). 


Subj the IF lines were slat 
ubjects. There were 20 subjects, 1 ded from 17 to 42 years. The group 


compri 5 males and 5 females. A\ 
Bee University and non-University personnel. ; re. 7 
was esign and procedure. The design of this experime: r rocedure and viewing conditions, 
s similar to that in Exp. l- Jn this instance, an FAE was indicated when, after inspection, the two 
Paratel lines of the TF were seen as diverging at the top and, ng at the bottom. Instructions 
© the subject before the foretest and inspection were similar xp. 1 but adapted for use with 


the different IF and TF. 


Results. Results for the 20 subjec 


Condition of brightness difference 
at of the F 
from an equal nu 


tributions of jud 
£ differences betw 
xperiment again 
ithout a differe: 


IF and the FAE 


ges exten 


hownin Table 1. Although 5 subjects under each 
failed to report an after-effect no subject obtained an 
. The distribution of judgements after inspection 
mber of judgements in the ‘FAE’ 

gements are similar for both 
een conditions has not been 
indicates that the FAE 


nce in brightness in the 


ts are 8: 


arture 
Since the di 


ee . Generally, the ow 
ins us with the same 
Pection pattern. 

IV. EXPERIMENT 3 
The FAR’s obtained with the IF’s and TF’s used in Exps. 1 and 2 could be due to a process 
of adaptation to a spatial norm of verticality in the manner suggested by Gibson (1933). 
Tt would be difficult to attribute a2 FAB involving an alteration in the size of a figure, 

14.2 
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especially that of a circle, to this adaptation process. In view of this, it was decided to 
conduct a third experiment using the ‘size effect’ rather than an FAE involving direc- 
tional displacement. 


Inspection and test patterns. The materials used in the construction of the patterns were sheets of 
commercially available blue and red cardboard which were found to have nearly equal luminous reflec- 
tances. In matching by eye to Munsell hues, it was found that the blue approximated 2-5 PB 5/8 and 
the red 5-0R 5/12. The true Munsell value for the blue was 4-52, and for the red 4-53. Both colours 
had a slightly glossy surface. The IF’s and fixation points were cut from the blue. For the HD pattern, 
the ground was red and for the BD condition it was white. Since it was difficult to cut two annuli 
exactly equal in size these were drawn in black on a white ground. The IF and ‘TF drawn to full scale 
and, in their positions relative to the fixation point and to one another, are shown in Fig. 1c. The visual 


angle subtended by the distance between adjacent contours of the TF and IF annuli was approximately 
6 minutes. 


Subjects. There were 12 subjects aged between 21 and 35 years. There were 9 males and 3 females 
all of whom were University staff or students. 


Design and procedure. The design, procedure and viewing conditions were the same as for Exps. 1 and 2. 
Instructions before foretest and inspection were adapted for the IF’s and TF used. An FAE was 
indicated when the right annulus of the TF appeared larger and/or the left appeared smaller. 


Results. Results for the 12 subjects are shown in Table 1. In all cases, the right annulus 
of the TF was seen as larger than the left under both conditions of brightness difference 
in the IF. During the foretest preceding HD inspection, 3 subjects saw the right annulus 
of the TF as slightly larger than the left annulus. Preceding the BD condition, 4 subjects 
made this judgement. In each case, these subjects were requested to compare the relative 
difference in size of the two annuli before and after inspection. In all cases, the size 
difference following inspection was reported as markedly larger than the difference before 
inspection. Since the figures used in this experiment appeared to give a marked FAE, 
the ‘right larger’ foretest judgements did not constitute a problem in deciding whether 


or not an FAE had occurred. Because of the unequivocality of these results statistical 
treatment has been unnecessary, 


V. Discussion 
Results from the three experiments amply confirm Kéhler’s (1951) contention that the 
FAE occurs when there is little or no differ 
Although complete equality of the two parts 
the difference in all experiments, and especi: 
data show also that the frequency of occurre: 
of IF and ground does not differ significant] 


ness difference. The possibility that these results apply only to certain classes of IF is 
not supported by the evidence, since the th: 


e subjects to report an FAB and 
the tendency of others to report an effect opposite to that 


of the FAE. G 1953) has 
shown that, in the case of FAE’s involving changes i ih 


n size, the occurrence or non- 
occurrence of an FAE depended largely upon the form of the IF. With an IF and TF 
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simila . 
mbes ae kee = ee dedo that the FAE occurred very much 
the TF annuli) than it did with an Ire = in nat hoe pong oe ne 
dence, it is reasonable to ei th: whe mi z re wpe er I waar Ge la pyi- 
to the one used, been eat orated ike IF of E ar a ecto! 7 oppona 
OR S a B p 5 jos nap. the number of recorded FAE’s would 
eae e ' ecause of considerable individual differences in proneness to the FAE, 
Sken P Jects either do not obtain an after-effect or obtain an effect opposite to the FAE 
The ne stimulus patterns are such that they do not give rise toa strong or marked FAE. 
mie Aen difference between the results reported by Hochberg & Triebel (1955) 
ues. present findings deserve further consideration. Hochberg & Triebel failed to 
paiiar an FAE when there were no differences in brightness within the inspection 
eau a In Exp. 3, which is comparable in terms of the stimulus patterns used, an FAE 
we tained under the HD condition with all subjects. The overall brightness of the 
i 9 us patterns and the visual angles subtended by the figures were more or less similar 
b T two experiments. It is worth noting that, although the visual angles subtended 
ni e distance between the adjacent contours of the IF and TF differ in the two investiga- 
a aa in Hochberg & Triebel’s study being about one half that in Exp. 3), this factor 
W. hardly affect the outcome. Data on the distance paradox reported by Köhler & 
allach (1944) and by Pollack (1958) show that the magnitude of the FAE is reduced 
Y approximately 15% when the distance between adjacent contou 


rs of IF and TF is 
reduced by half. Only when this distance is reduced by more than half of the distances 
decrease to a marked degre 


used here does the FAE begin to e. In any case, Hochberg 
& Triebel obtained an FAE in all cases with a brightness difference in the IF. In com- 
Paring the two experiments, the different colours in the stimulus patterns might be 
considered as a possible source of the inconsistent results. Throughout the three experi- 
ments reported here, however, these colours have varied widely, indicating that this factor 
is not crucial for the production of the FAE. The one marked difference between the two 
experiments lies in Hochberg & Triebel’s use of an achromatic (grey) background for the 

he results reported here are 


F, whereas in the present Exp. 3 the background was red. T J 
ased on a larger number of subjects than that used by Hochberg & Triebel and argue 


Strongly against their general conclusion that “chromatic differences can neither modify 


Nor generate the ph ] after-effect’. 
phenomenal atter i , 
Tn formulating a neurophysiologically based theory to explain the FAE, Köhler & 
Wallach (1944) developed the notion of satiation, that 1s, an electronic state, which ig 
Said to arise through differential stimulation of adjacent cortical regions. Such differential 
D 


Stimulatio < be due to the greater frequency of impulses reaching 
tt tex was held to be ue g ; 
one rag y adjacent to it. Kéhler & Wallach (1944) 


g the region immediatel t 1 [ 
Specifically excluded from their con: hich areas differed in hue 


siderations instances 1m w 
Tather than in brightness (p. 328). At the time when the satiation hypothesis was 
developed, such a consideration would have been an embarrassment since little evidence 
Was available to support & view that different hues give Th 


se to different impulse fre- 
Quencies in the optic tract. Recent investigations by Chang (1951) strongly support the 
View that there are three types of optic fi 


bre, each of a different size and conducting 
Velocity. Donner (1950) has also adduced evidence in favour of the view that the neural 
Correlate of colour vision is & difference in the timing of impulses in the primary projecting 
System of the eye. If these data are fully substantiated, then the theories advanced so 
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far to account for the FAE would not meet with undue difficulty in explaining the results 
Te. 

erate conclusion made possible by the present data is that the FAE, rather om 

being dependent on a brightness gradient in the inspection pattern, is dependent on t ë i 

presence of a visible contour. It seems to be of little account whether this contour derives 

from a brightness gradient or a difference in hue. Evidence supporting such a view 

has been reported by Pollack (1958), Fujiwara & Obonai (1953) and Yoshida (1955). These 

investigators have shown that, as the difference in brightness between the inspected 

figure and its ground decreases, so the magnitude of the FAE is decreased. This suggests 

that, as the contours become less distinct, so the FAE grows weaker. . 
Finally, it is of interest to note that the present data, together with results reported ^, 

earlier (Day, 1957, 1958), indicate that both the figural after-effect and the after-effects 

i 


of seen movement occur when there is little or no difference in brightness within the 
inspection patterns. 


The writer wishes to acknowledge the assistance given by Professor W. M. O'Neil in 
painting the papers to match Munsell hues, and by Mr W. Bleven of the National Stan- 
dards Laboratory, Commonwealth Scientific and Industrial Research Organization, in 
measuring and computing the luminous reflectances of the hues. 
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INTER-SENSORY PERCEPTUAL SET 


By GEORGE A. TALLAND 
Harvard Medical School and Massachusetts General Hospital 


by visual given category, more specifically animal names, was induced 
a of some other words drawn from the same class. Measures were taken to prevent 
bers oe of these visual stimuli. Under these conditions, the facilitatory effect of a set was found 
sek, Tacs a marked than it is when auditory material is used both for establishing and for testing the 
itary a er instance, the effect of set was demonstrated by comparison with correct report of the 
indi ror s, when heard scattered among other words, or a: list but without previous 
ication of their selective composition. 
The finding is presented in support of a central theory of mental set, for neithi 
receptor or in the effector areas could account for it without some intervening process in the 


A i i 
set to perceive words representing & 


s a continuous 


er events in the 
brain. 


J. INTRODUCTION 
about the location of mental 


a of the minor controversial topics in psychology has been > 
beh, Does the neuro-physiological process which exercises a selective control in motor 
aviour or in perception involve the effector or the receptor apparatus of the nervous 
System, or does it operate centrally? Mowrer (1940, 1941) presented the findings of his 
experiments on motor sets in support of the central theory, but his interpretation of the 
Studies was subsequently disputed by Gibson (1941). Some recent research in the neuro- 
Phy. siology of perception (Kuffler & Hunt, 1952; Galambos, 1955; Granit, 1955) holds out 
Promise of resolving the dilemma, very probably by demonstrating that the mechanism 
Operates at both levels. Meanwhile, psychologists, too, have studied more intensively 
Lg selective processes in perceptual expectancy, i.e. set in a sense distinct from readiness 
or a motor response. Their experiments usually require the subject to reproduce stimuli 
Presented at or near the threshold level. A common ‘method of establishing sets or expec- 
tancies is that of defining, for the subject, the class from which the forthcoming stimuli 
Will be drawn, e.g. pictures of fruit or names of capital cities. Experiments have shown 
that identical figures can be perceived as a letter or a number (Bruner & Minturn, 1955), 
as an animal or a mountain scene according to the expectancy, and moreover may not be 
Yecognized as a figure perceived in accordance with the alternative set (Zangwill, 1937). 
Most of these experiments have used tachistoscop!¢ material, and even though the 
expectancy is established by auditory verbal instruction, confirmation proceeds in the 
Same modality as its test, that js, visually- Presumably, the set operates at a neuro- 
Physiological level which is common to both sense modalities, i.e. centrally. Nevertheless, 
1t could be argued that, since all stimulation affects one special sense organ, the set operates 
Y lowering excitatory thresholds in that receptor. Concepts, of course, must be formed 
Y Some central process, but once formed they could theoretically operate peripherally, 
aS suggested by the work of Lacey & Smith (1954), whose subjects conditioned anticipatory 
Autonomic responses generalized by means of unverbalized conceptual associations. — 
The purpose of this experiment was to test the central theory of set, by comparing 
the facilitatory effect of visually and aurally induced expectancies on the accuracy of 
auditory perception. Inducing an expectancy means the implicit establishment of a set 


by examples or cues, aS contrasted with explicit instruction or warning. 
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II. PROCEDURE 


Forty-eight staff members of the Department of Psychiatry of the Massachusetts General ee we served 
as subjects. Twelve each were arbitrarily assigned to the experimental group and to three contro! ae a 
All groups were tested on auditory material, the experimental group having been presented first wi i 
visual stimuli suitable to induce a set congruent with the test material. Control group VA (for eas d 
auditory) was also first exposed to visual stimuli; however, these were not likely to induce a set. Control 
group AS (for auditory set) was given first the same set inducing words as the experimental group, but 
by means of auditory presentation. Control group AN (auditory : no set) was also presented with auditory 
material only, but in a manner unlikely to induce a set. 

The test material consisted of words drawn from one conceptual class, animal names. The effect of 
a set was determined by correct reproduction of these words presented on a recorded tape, at or near 
threshold level. Subjects sat at a distance of 4-5 ft. from a Revere recorder, those in the experimenta] 
group and in control group VA in front of a Gerbrands tachistoscope. They were instructed to ‘look into 
the tachistoscope throughout the entire experiment, even though they were presented with the visual 
stimuli only over a relatively short phase of it. Auditory stimulation continued from the beginning to 
the end of the experiment, interrupted for a break after each word so that subjects could reproduce it 
without interfering with the next stimulus word. Their instruction was to report immediately the word 
they had heard. No indication was given about the type or class from which the words would be drawn, 
or that they would belong to any one category. Subjects were also warned that the words spoken on the 
recorder would be only just loud enough to be intelligible, and that therefore they might not clearly 
understand every one. They were asked, nevertheless, to repeat without delay and in a clear voice 
whatever they had heard or thought they had heard. 

For the experimental group and control group VA, the procedure consisted of three phases. The first 
phase served to calibrate the instrument to each subject’s individual threshold of intelligibility. This 
was done by presenting him with a pilot list of 36 mixed words, and by adjusting the volume and tone 
controls to positions at which the subject reported correctly as many words as he failed to. 

In the second phase, both groups were presented with a further 12 mixed words on the tape recorder. 
After each of the last six items of this pre-list, subjects were also shown another word in the tachistoscope. 
The instruction preceding this phase was the same as that given earlier, i.e. to report each word they heard 
on the tape just as it sounded to them. This time, however, subjects were also warned that they would 
see words in print in the tachistoscope, and told not to read these aloud. The words were printed in heavy 
type of about } in., and displayed in a white field 1 in. high and 3 in. wide, in the centre of a black panel 
which, in the Gerbrands tachistoscope, is about 22 in. from the subject’s eye. Tachistoscopic exposure 
was synchronized with the auditory stimulus, and lasted 0-2 


p 5 sec. This was a shorter time span than that 
required for pronouncing the dissyllabic spoken word, but above the threshold of accurate visual 
perception. 


The experimental group was shown 6 animal names in the tachistoscope; the control group VA was 


shown 6 mixed words, each different from those presented aurally. Neither mixed list included animal 
names. The 12 words on the tape were: nothing, island, complain, himself, report, common, almost, 


impact, open, suppose, human, between. In conjunction with the last six, the control group read the 
following: money, coarse, bolt, bat, rule, gear. The matched animal list shown to the experimental group 
listed: monkey, horse, wolf, rat, mule, bear. 


The purpose of this pre-list was to establish, if possible, a set for auditory perception, merely by visually 
presenting names drawn from one class of words, and preventing the subject from vocalizing these by 
requiring him to pronounce a different word while reading each of these names. Subjects invariably 
observed the instruction to report only the aurally presented stimuli. 

The third phase of the experiment tested the establishment and operation of a mental set, by pre- 
senting on the recorder for vocal report a test list of 18 animal names: elephant, antelope. deer, beaver, 
chipmunk, pony, racoon, sheep, tiger, skunk, fox, leopard, zebra, reindeer, gorilla, rabbit, camel pig. 

Control groups AS and AN received the same instructions as the experimental group, except that they 
did not have to look into the tachistoscope. They started the experiment with the standard pilot list 
of 36 mixed words. Control group AS was given the same 6 animal names for a pre-list as the experimental 
group, but presented on the tape; these were followed by the first 12 items of the test list. Control group 
AN was presented with these 12 animal names interspersed among words drawn from other categories 
or from a mixed selection, evenly spaced in a total list of 108. All tapes were recorded by the same voice, 
and the 12 words common to the test list of the experimental group and control groups AS and VA were 
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re-recorded 
su iSt 2 — tape. The effect of a set was tested by the number of correct reports, each 
n the test series being treated as @ score. Records were also made of incorrect responses 


con, i n 
gruent with the set in operation, i.e. animal names not actually presented. 


ILI. RESULTS 

precisely the same correct report 
scores were homogeneous. 
he test list was 9:50 in the 


e p A group and control group VA gave 
ea e pre-list, 7-83; variances of the two distributions of 
S n report from the first 12 animal names of t 
aoni i al ER 6-92 in control group VA, 9-00 in control group AS, and 6-67 in’ 
ars eae N. Having satisfied the criterion of homogeneity of variances, ¢ ratios 
sisted ulated, and these were found to be significant at the 1 9% level between the experi- 
isti group and control groups VA and AN (t = 4:20 and 6-56), and also between the 

er two and control group AS (¢ = 4-14 and 4-47). The difference between the means of 


t f 
he experimental group and control group AS (t = 0-83), and between control groups 
ificant. The mean correct report of 


= and AN (t = 0°63), were not statistically sign 

Tas 13-18 of the test list was 4°50 in the experimental group, and 4-33 in control group 

; the difference between these is not significant. 
we, the first 12 items of the test series the experimental group reported a total of seven 
it mal names other than those spoken on the tape; the corresponding totals were six 
x control group AS, and three in control group VA. Owing to the small frequencies, 

Statistical testing was inapplicable; however, the trend is evidently parallel to that 


indicated by the effect of expectancy on accuracy of report. 


IV. Discussion 
ney for a certain class 


The experiment has demonstrated that a perceptual set or expecta e i 
ther sense modality than the one involved in 


of objects can be induced by means of ano 
perception, To this extent, the present experiment merely tested, under different condi- 
t in a number of tachistoscopic studies, in which a set for visual 
experiment has extended 


tions, a principle inheren l 
stimuli was established by auditory verbal instruction. This eni 
first, by establishing the expectancy implicitly rather than 


the principle in two respects: ancy p 
by explicit instruction; secondly, by providing conditions which aimed at preventing the 
subject from translating the set into the sense modality in which its effect was tested. 
In previous tachistoscopic experiments there was n° means of checking whether the 
Subject produced visual images of objects oF SY at sth Benn 
ceiving this by auditory verbal instruction. In the present study, his performance inter- 
fered with the vocalization of examples of the class of words he was to be tested on. 

A previous study, Talland (1958) tested the effect of a set by more accurate auditory 
Perception than occurs without such a set and demonstrated that this effect is significant 
implicitly’ or ‘exp: 


whether the set had lished ‘ licitly’ by auditory means. 
ng the same test based on auditory stimulation, 


he à 
prese: i i 
nt experime ? ally, and that its effect is no less marked than that 


the perceptual set can be induced visually, : : 
of Sets similarly induced through the auditory presentation of cues. A control situation 
in which the visual stimuli provide no indication of the class from which the test material 
will be drawn, makes for no more accu n of these test words than does their 


arate perceptio 
isolated presentation amidst other wor t belong to their class. In both these 


ds which do no 
latter situations accurate perception occurt than after establish- 


ed significantly less often 
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ment of a set. The question, whether verbal report is a satisfactory operational measure 
of perception, can only be answered with the observation that in every situation subjects 
tended to respond with an incorrect word rather than not to respond at all. , 
The finding that a visually induced ‘implicit set’ is as effective in facilitating auditory 
perception as an aurally induced set, is put forward in support of a central theory of the 
locus of mental sets. In establishing an expectancy of animal names for subjects of the 
experimental group, nothing had occurred outside a subject’s organism that could have 
lowered thresholds in or otherwise affected the sense organ which subsequently became 
involved in the test, i.e. the ear. The same argument applies to the effector as well as 
to the receptor organ, for subjects had no opportunity to vocalize the set-inducting 
stimuli. Expectancy, therefore, could not have been aroused as a backlash (Freeman, 
1948) or otherwise derivative process of the motor response, an explanation favoured by 
peripheralists. Whatever the neural mechanism of set, by the evidence of this experiment 


it would appear to operate at a level which is common to two, or more, different sense 
receptor systems, i.e. centrally. 
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OBJECTIVE-TEST ASSESSMENT OF THE PRIMARY 
PERSONALITY DIMENSIONS IN MIDDLE CHILDHOOD* ý 


By RAYMOND B. CATTELL 
University of Illinois 


anp RICHARD W. COAN 
University of Arizona 


Factor analysis was applied to the scores of 164 children in the 6-8-year age range on 111 objective- 
was obtained for 16 factors, and factor scores were corre- 


test variables. A simple-structure solution w 

lated with 49 additional variables. The inclusion of marker variables patterned after variables in 
earlier batteries permits a comparison of present factors with factors found in a number of studies for 
older children and adults, Every factor appears to correspond to a dimension known from earlier work. 
Eleven or twelve factors can be identified with considerable confidence. In the remaining factors, the 


correspondence to the expected loading pattern is somewhat less satisfactory. 


J. AIM OF THE INVESTIGATION 
mental data has been in progress 
ality structure at the adult and pre-adolescent 
ch, the analysis has been carried to the 6-8- 
arlier work, the approach has been three- 
d in the media of behaviour ratings 
1955; Coan & Cattell, 


Over the past several years, statistical analysis of experi 


at the University of Illinois to define person: 
levels (Cattell, 1957). In more recent resear 
Year and 45-year levels. At these ages, as in e 
fold. Factors have been independently isolate 
(Cattell & Coan, 1957a, b), questionnaire data (Cattell & Coan, 
1958, 1959) and objective-test measurement. 

Results for the rating and questionnaire realms have been reported 


at 1957 a, b, 1958; Coan & Cattell, 1958, 1 
est findings at the 6-8-year level. The subject population in this phase of the study was 


the same as that defined for the behaviour ratings (Cattell & Coan, 19574, b). Thus, there 
Were four first-grade classes and four second-grade classes with a total potential N of 198. 
Statistical analysis, however, was confined to 164 subjects for whom we managed to 


Secure a complete set of test data. th 
of In age, these children ranged from 6 years 3 months to 8 years 11 mon! 
7 years 5 months. There were 82 girls and 82 boys. 


elsewhere (Cattell & 


959). Our present concern is with objective 


s, with a mean 


II. THE TEST BATTERY 
Jude in the present study marker variables for every 
test realm for pre-adolescents or adults, additionally 
tically no tests in the batteries for 


ere were, however, prac > 
out suitable modification, at the 68-year 
dults or with Peterson’s 45-year group 


de appropriately for certain differences 


A deliberate attempt was made to ine 


to the creation of new tests. Th i 
ple groups which were suitable for use, with 
evel. In subsequent matching, either with a 


(Cattell & Peterson, 1959) allowance must be ma 
grant from the Department of Public Welfare 


* The research reported in this article was supported by & 


of the State of Illinois. 


236 Primary personality dimensions in middle childhood 


of the marker variables from their analogues in earlier batteries. The new tests were 
suggested both by various theoretical considerations and by direct observations of 
children’s behaviour in miniature situations. 

Efforts were made, wherever possible, to construct tests in a form suitable for group 
administration. In all, 43 groups tests were devised. These utilized a variety of situations, 
employing verbal, visual, auditory and social stimuli. Tests requiring the use of apparatus 
or pure motor and verbal responses were designed for individual administration. There 
were 16 individual tests altogether. 

The group tests, together with the questionnaire described elsewhere (Cattell and Coan, 
1958; Coan & Cattell, 1958, 1959) were distributed over ten testing sessions. The individual 
tests were distributed over two sessions. Every testing session lasted about 45 minutes. 
In group testing, each class was tested as a unit, and the tests were administered, as far as 
possible, in a fixed sequence on ten consecutive school days. The order of the two individual 
sessions necessarily varied somewhat, and various child: 
before and after the group tests. 

Since every child included in our objective-test sample received a 200-item 
naire, it proved convenient to include in our score matrix a few 
response patterns (notably deviant-response tendency, 

intra-factor consistency, and consistency with correlation) assessed from questionnaire 
responses. The questionnaire items as such have been analysed separately (Cattell 
& Coan, 1958; Coan & Cattell, 1958, 1959). A recent, as yet unpublished research 


ren were given individual tests 


question- 
objectively definable 
position-response tendency, 


the test battery yielded 155 scores, To these were added five variabl 
160 below) based on information external to our testing. 
In the following list, there is a c 


variable number in our present m 
to facilitate cross-reference with 
Laboratory of Personality Assess 
variable will be omitted when th. 


es (numbered 156 to 


apsule description of each variable. In addition to the 
atrices, we have indicated a Master Index (M.1.) number 
earlier studies and the Test Encyclopedia kept at the 


ment. For purposes of economy, the description of the 


e present test and its administration manifest no signi- 


case, the measure presented is a split-half consistency coefficient. corrected by the 
Spearman—Brown formula. 


The following variables were employed in this study: 


Matrix M.I. 
number number Variable 
1 360 Consistency of values : inhexads. Rank consistency within setsof value elements, 
each set of four elements being subjected to all six possible paired choices 
and constituting one scorable item. R= 0-28 
2 113 Acceptance of reality principle (G9, ef. 3). R=0.28 
3 246 Respect for authority (G 34, G9). R=0-37 
4 219 Honesty in admitting common frailties (G41). R=0-79 
5 100 Pessimism over doing good (G16). R=0-39 
6 112 Ratio favourable/unfavourable self-reference (G 24). R=0-25 
7 0-78 


321 Restrained reading preferences (G25). R = 


Á a 


kd 


Matrix 
number 


8 

9 
10 
ll 
12 
13 
14 


15 


16 
17 


18 


M.I. 


number 


21 
108 
116 

29 
103 
211 
2lla 


67 
361 


363 


364 
368 


39 
227 


370 
371 


372 
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Variable 


Questionable story preferences (G5). R=0-84 

Confident assumption of skill in untried performance (G22). R=0-67 

Critical severity vs- indulgent standards (G26). R = 0-77 j 

Carping criticism and mischievous humour (G40). R = 0:92 

Amount considered possible for self in given time (G19). R =0:70 

Susceptibility to annoyance (G38). R =0-63 

Susceptibility to annoyances: ego threats. Based on responses to a series of 
verbal items like those for at.1. 211, but involving content more directly and 


specifically relating to situations threatening the perceived adequacy of the 
subject. R =0-75 


Extremity of viewpoint (G9, G10). R=0-76 

Confident assumption of knowledge. Readiness to assert possession of know- 
ledge that subject is very unlikely to possess. R = 0-78 

Story completion: ego control vs. malevolent external intervention. In response to 
incomplete stories, tendency to choose alternative in which principal character 
masters the given problem in preference to an alternative in which the 
principal character becomes the unwilling victim of another (physical or 
animate) agent. J = 0-50 

Story completion: i ‘nternal vs. external control. Li 
except that alternative completion may involv 
volent agent. R = 0-35 

Dominant story identification. Expressed preference for being a child who 
manifests superiority or competitive skill as against a child who is said to 
achieve satisfaction of some other kind. R =0-48 

Colour|form ratio in sorting (G(A) 1). R =0:83 

Picture preferences: colour|form ratio (G(A) 4). R= 0:31 

Visual memory. Correct identification within a set of pictures of those which 


have been previously presented. R = 0:73 
Pictures interpretation : ego control vs. benevolent external intervention. Tendency 


to choose as a solution to & pictured problem situation a solution in which the 
central character achieves mastery through his own efforts, as against & 


solution in which the problem is overcome by some external agent. | R= 0°35 
trol vs. malevolent external intervention. Like 


Picture interpretation: ego con T ent ¢ l r 

number 23, except that the alternative solution is one in which the central 
the victim of a malevolent external agent. R = 0-31 
Expressed preference for sounds which are 

or destruction, as against more neutral 


ike m.1. 363 (number 17 above), 
e either a benevolent or a male- 


Circle cancellation performance. Overall spee 
the circles, 


R=0-45 m 
Speed of line le th judgements (aen), Bery ario decli 
judgement accuracy. Spee accuracy in decidin, in two- 
Numerousness Je T tains more figures. R = 0:48 j 


Which member con . 
accuracy. Speed and accuracy m deciding which of each 
ures is larger. R= 0-75 

e skill (G35). R = 0-83 

Speed and accuracy of pencil-maze per- 


choice items 
Quantity judgement 
air of geomet ures 
Self-confidence 1 quantitativi Í 
Goodness of mare ae (1). 
Extent of gaps and excursions in pencil- 


forme as of m e performance (I) 
mess Oj maze } ‘i , 
Carels rformance, relative to total distance covered. R = 0-46 
chaldt (G37). R=0-79 


Perceptual analysis: Gotts 

Goodness of maze performan 

different maze test. R =0:95 : 

Carelessness of maze performance (II). Like number 35 above, but derived from 

a different maze test. 

Excess aspiration level over pe 
0: 


task. S 

Responsiveness aspi ration level to performance (1) (G 
maze task. R= -62 : > 
Design preferences: Complex vs. sim ple. Expressed preference, in response to 
paired abstract line drawings, for designs of greater linear complexity- 


ce (II). Like number 34 above, but based on & 


-89 
rformance (I) (G17). Measured in a pencil-maze 


17). Measured in & pencil- 


=09 ; 
d in given time in 


1 
Speed of evaluative judgements. Number of items marke 
asi 


design-preference t: $ ; 
C O78 total score (G14). Adapated as a group paper-and-pencil task, with a 
complexity of marking instructions suited for 6-year-olds. R = 0-91 
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M.I. 
number 


266 
133 
383 


Variable 


CMS ratio of final ( fast)/initial (slow) total scores (G14). R =0-95 

Criticalness of judgement (G8). R = 0:99 oo, 

Inhibition of criticism. Extent to which expressed criticism is reduced by the 
anticipation that subject will have to present oral justification before his class 
of his critical marks. R =0-71 g 

Picture preference: strange vs. familiar. Expressed preference, in response to 
paired pictures of common objects, for strange version of the object rather 
than a familiar version. R = 0-85 y 

Skill in rapid shape comparison. Accuracy and speed in a task requiring 
decisions as to whether paired shapes are the same or different. R =0-87 

Expansiveness of copied design (G(A) 5). R = 0-74 

Expansiveness of figure drawing. Area covered by drawing of a person. 
R=0-61 

Form level of figure drawing. Goodenough score for a full-figure drawing of a 
man 

Ratio expansiveness other self figure drawing. Area utilized when child is asked 
to draw a picture of ‘a person’ relative to area utilized when he is asked to 
draw himself 
Whole|part ratio in figure drawing. Tendency to respond with a whole-person 
drawing, rather than merely a head, when asked to draw a person. R =0-79 

Ideomotor tempo (G50). Unspeeded production of X’s for a limited period of 
time 
Untidiness of colouring. Extent to which the child, in colouring a set of printed 
pictures, tends to overshoot the boundaries of the figures. R = 0-62 

Ratio complete vs. partial colouring. A ratio of number of pictures completely 
coloured to number partially coloured in free colouring task. R = 0-26 

Original drawings. Tendency to produce and colour original drawings, when 
given this alternative, instead of colouring pictures which have already been 
drawn 

Preference for dangerous vs. safe situations. Tendency in a pencil maze with 
alternative paths to select paths representing dangerous situations or 
activities. R = 0-80 

Preference for competitive vs. non-competitive situation. Tendency in a pencil 
maze with alternative paths to select paths representing competitive situa- 
tions. R =0-35 

Level of attention. Accuracy of marking in accordance with a set of easy but 
very monotonous oral directions. R = 0-61 

Loss of attention. Same task as for number 60, scored as a ratio of later to earlier 
performance during the session. R = 0-64 

Readiness to volunteer comments. Number of general-discussion questions to 
which the child responds in classroom situation by raising his hand to indicate 
desire to express an opinion 
Verbal fluency (G43). R =0-68 

Proportion of fluency on self (G43). R=0-83 

Relative fluency on own characteristics (G 13). R=0:40 

Ratio of self-criticism to criticism of others (G13). R =0-95 

Slow simple decision time. Time taken to give oral response to two-choice 
preference questions. R = 0-58 
Time ratio for few/many alternatives. Oral response time for tw 
ference items relative to time for four-choice items. R = 0-53 

Arm-shoulder swing tempo (117). Number of circles executed in four 20-second 
trials. R = 0-98 

Leg-circling tempo (116). Time taken for ten circles with each foot. R = 0-98 
Motor restraint. Time taken to trace a set of four lines when instructed to per- 
form the task as slowly as possible without actually stopping. R = 0-97 
Ratio finalfinitial motor restraint. For same task as in number 71, ratio of time 

for last two trials to time for first two trials. R=0-58 : 
Generalized muscular tension. Pneumographically recorded amplitude of 


preu ‘She rubber bulb held in non-writing hand during motor restraint 


o-choice pre- 


Reaction time with irregular warnings (I1). R =0:85 
Reactions to false RT signals (11). R = 0-63 
Complex RT : errors of response (I1). R =0-55 
Ratio of simple|complex RT (11). R =0-40 

Reaction time: scatter (I1). R=0-32 
Ratio visualjauditory RT. R = 0-32 
Formboard performance time. Time taken to complete a formboard with simple 
geometrical inserts. R = 0-85 

Mirror drawing time. Time taken to draw a line twi b i itions 
with hand visible only via the mirror. R = a SSRN n GStD 


Matrix 
number 


82 
83 


84 


104 


105 


106 


107 


108 
109 


110 
111 
112 


M.I. 


number 


357 


419 
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Variable 

Mirror drawing distance. Total distanc it th i ve i 

“perform naina MAE ale Be ine { length of line) covered in attempt to 
nvolvement in task. Reaction of apparent surprise or disappoint: 
against indifference or indeterminate emotional response, seep 
tower that child is constructing of blocks topples. R = 0-54 

Single tower construction time. Time taken to build a tower of a single column 
of blocks, from onset to point at which tower collapses. R = 0:33 

Cautious anticipation. Discrepancy between actual toppling height of block 
tower built by child and height at which child indicates that it is not ‘safe’ 


to build higher. R=0-78 
Height of single-tower construction. Height attained in construction of a single- 


column tower of blocks. R =0-57 
Aspiration level relative to performance (II) (G17). Measured in a situation 
raun construction of the highest possible single-column block tower. 


Responsiveness of aspiration level to performance (11) (G17). Measured in 
-73 


tower-construction task. R=0: 
to an eightfold criterion, 


Planfulness. Degree of planfulness, according 
manifested in child’s attempt to construct, with blocks, a bridge resembling 


a schematic drawing. R=0-66 

Bridge construction time. Time taken to construct, with blocks, a bridge 
resembling a schematic drawing shown to the child. R=0-45 

Unstructured drawings: total fluency of perception (G20). R= 0:89 
Unstructured drawings: perception of threatening objects (G20). R=0-65 
Unstructured drawings: perception of aggressive implements. Number of aggres- 


sive implements seen. R=0-50 
Slow ideomotor speed (II) (G49). Time taken in a colour naming task. 
R=0-73 
Motor perceptual rigidity: reverse colour naming. Speed ratio of time taken to 
colour, to straight colour naming. 


name alternate colour, in response to given 


R=0-56 
Motor-perceptual rigi 
in reverse calone nering ak 

ternating perspective 3). R=0: 
a ci kes : iitden objects (G33). R=0-79 
G2). R= 0-47 
lt closure (G2). R=0-47 s 
Distractibility in picture task. Proportion of time spent looking elsewhere when 
resented with paired pictures to examine. =t ; 7 
ggressive pictures. Time spent looking at pictures 
ressive behaviour paired with non-aggressive pictures in 
icture inspection task. R= 0:52 , $ 
Attention to disturbing vs- non-disturbing pictur 
pictures portraying emotionally disturbing sit 
disturbing situations in picture-inspection s B= 0 or of oitiva 


aggressive vs. non-aggressive picture ager 
eo iene their non-aggressive counterparts in picture- 
=077 


d as preferred to 
inspection a ; ar E 
e for disturor . : } 

sh oto Iced as preferred to their non-distur 

H i k. =0:13 4 y 

inspection task.. E aggressive pictures. Number of aggressive pictures 
Recall for aggressive te P on-aggressive pictures recalled immediately after 
umber of pictures recalled after 15- 
diately recalled following picture- 


dity: reverse colour naming: errors. Number of incorrect 
R=0-44 


res. Time spent looking at 
‘tuations paired with non- 


non-disturbing pictures. Number of disturbing 
bing counterparts in picture 


i snspection task. A = 
jotare InsP rapid forgetting. Total n 
to number imme! 


minute delay et A 
i sk. Rev 
oer) agree (G9). Total number of ‘yes’ responses Over a variety of 
„.no’ verbal tests. R = 0-68 
departure from random sequence in 


iti tendency. Degree of 
Poro respones fotomons et items presumed to be so arranged 
k roup questionnnaire and verbal tests 
I m d by test instructions. R=084 

Deviant respons e items on which child gave a 
response given by fewer than 20% of the total sample. R=0-66 

Logical consistency of attitudes (G9). Each scoring unit consisted of four 
O ced two- choice items syllogistic, form for which the 
overall pattern of response: d as consistent or inconsistent. 


R=0:06 


that correlations 


s can be score 
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1.1. — 
puniber Variable 
362 Story completion : ego control vs. benevolent external intervention. In response to 


incomplete stories, the tendency to choose alternative in which the puncipal 
character masters the given problem in preference to an alternative in which 
the problem is solved by an external agent. R=0-18 $ iy 
365 Tendency to choose morally positive definitions. When presented with equally 
correct definitions of a given word, tendency to choose an alternative an 
noting moral virtue in preference to a morally neutral alternative. R = 0- 


366 Tendency to choose morally negative definitions. Tendency to choose a definition 
connoting moral defect in preference to a morally neutral alternative. 
R=0-17 is ; 

367 Tendency to choose moral definitions. Tendency to choose definitions with a 
moral tone, positive or negative, as against neutral alternatives. R= 0:53 

369 Memory for person vs. object pictures. Correct identification of previously seen 


pictures of people relative to correct identification of previously seen pictures 
of objects. R = 0-10 , a 
373 Picture interpretation: internal vs. external control. In response to a picture 
problem situation, tendency tochoose an interpretation or outcomein which the 
central character masters thesituation, as against an interpretation oroutcome 
in which an external agent, benevolent or malevolent, is in control. R = 0-04 


38 Excess consonant over dissonant recall (G9). R=0-10 
34 Immaturity of opinion (G9, G10). R=0-10 
193, 194 


Shift via prestige suggestion. Tendency to alter questionnaire responses on a re- 
examination in a direction toward what are said to be the responses of high 


prestige groups and away from responses said to be those of low prestige 
groups. R = 0-10 


13 Oscillation (G4). Derived from circle-cancellation task 
312 Accuracy of line judgements (G45). R=0-89 g , 
376 Ratio correct/attempted line judgements. Ratio of total items marked according 


to instructions to total number of items attempted in task requiring line- 
length comparisons. R = 0-98 
237 Ratio difficultjeasy (G42). R =0-13 A ’ i 
51 Index of carefulness (G(A) 2). Derived from a task involving differential 
marking of assorted geometric figures. R =0-18 
307a Speed in shape comparison (G44). R= 0-77 
6 Ideomotor speed (1) (G49). Production of X’s in speeded performance 


390 Number colours used in colouring task. Total number used in a task involving 
free colouring of a set of printed line pictures 

394 Total drawings coloured. Number pictures attempted in colouring task 

395 Adherence to sequence. Ratio of number pictures that child attempted to colour 
to item number of last attempted picture 

396 Ratio colouring familiar/strange pictures. Ratio of number pictures of people 
or things in familiar form coloured to number in strange form coloured 

397 Ratio colouring easy/difficult pictures. Ratio of number of pictures with 
relatively large component areas coloured to number of finely articulated 
pictures coloured 

398 Ratio colouring peoplejobjects. Ratio of number of pictures of people used in 
colouring task to number of pictures of things 


399 Preference for company of parent v: 
alternative paths to choose paths 
rather than with peers. R = 0-00 

402 Preference for solitary vs. social situations. 
alternative paths to select paths represent 

403 Preference for company of mother vs. father. 
in pencil maze involving company of moi 
involving company of father 

109 Ratio happy|unhappy associations (G23). R 

408 Decision time ratio for simple/complex motive. 
to two-choice items involv. 
to similar items relating 


s. peer. Tendency in a pencil maze with 
representing activities done with parents 


Tendency in a pencil maze with 
ing solitary pursuits. R = 0:23 

Ratio of number of parent choices 
ther to number of parent choices 


from a task requiring the child to hold 
£ osition. R = 0-35 
(G51). Time ratio for later to earlier trials in leg- 


each leg in turn in a horizontal positi 


ease in muscular tension, measured 
ls in motor restraint task. R = 0-02 


‘ 


J 
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Matrix MI. 
number number Variable 
w w Kalio irragalurtyrenlariy warned RT (11). R = 0-06 
4 rova! (t 4 į 
we pi “fermances ikan Mieaygroval loss (118). Derived from formboard per- 
“aution: initial building on broad base. When asked to bui! i 
148 is ana tendency to begin building on a base of more Poren eae a 
7 oun iing of blocks. Counting of blocks while building, when asked to build 
149 ock tower as high as possible | , 
418 Acceptance of block task. Expressed interest in repeating block-building task. 
150 . when child was asked ‘after each trial whether he would like to try again i 
i81 170 Perception of hidden pictures: number correctly seen. (G33). R=0-76 
432 Recall for disturbing vs. calm pictures. Ratio of number disturbing pictures 
recalled in picture-inspection task to number of their non-disturbing counter- 
iba parts recalled. R = 0-15 
sri 433 Reminiscence for aggressive pictures. Ratio of number agressive pictures 
recalled after 15-minute delay following picture-inspection task to number 
T immediately recalled. R = 031 
53 434 Reminiscence for disturbing pictures. Like number 152, but based on dis- 
m turbing pictures. R =0:11 
154 438 Intra-factor consistency. Extent ofagreement between two sets of questionnaire 
aa factor-score estimates for given child 
155 440 Consistency with common personality structure. Extent to which direction of 
responses within highly correlating pairs of questionnaire items is consistent 
a with direction of correlation for the total sample. R =0-71 
156 64 Sex 
157 277 Age 
158 517 Grade level in school 
159 441 ‘Absences. Number of absences for the school year 
160 442 ‘Metropolitan reading readiness score. Since the children in the present sample 
est at the beginning of the school year in the first 


were generally given this t i i 
grade, this provides a measure of relative aptitude within the child’s class, 


rather than relative aptitude within the total sample. 


THE DATA 
r each variable were converted to 
hotomous variables). Tt was not 


III. TREATMENT OF 


Before statistical analysis was undertaken, the scores fo 


normalized T-scores (except in the case of the few dic l 
Possible to apply factor analysis to the complete set of variables, since available computer 


techniques set a limit of 111 variables for a single analysis. Accordingly, 111 variables 
Were selected on the basis of three criteria: (a) reliability, (b) relative experimental inde- 
Pendence from other variables to be included, and (c) relevance to and suitability for 
markin i 7 ized personality factors. 

The erm iai las been assigned matrix numbers from 1 to 111 in the 
above list. The correlation matrix among them was obtained in terms of Pearson product- 
moment coefficients. For the dichotomous variables, of course, these reduce to phi and 
Point-biserial coefficients. The resultant matrix was factor analysed by the complete 


centroid method. 

a On the basi8 of vari 
ecided that 15 factors shou 
Owever, when an additional un 
he final oblique solution, obtaine 

Solution, showed, by Bargmann’s (1954) 

Case (factor 10) descending to the P 0-01 lev 


ous criteria of completeness of factor extraction, it was originally 
ld be retained for rotation. A sixteenth factor was inserted, 
mistakable hyperplane appeared in the course of rotation. 
d after numerous rotations beyond the oblimax analytical 
test, significance at the P 0-001 level, only in one 
el. All factors are, of course, oblique, since this 


alone permits a thorough pursuit of the simple structure. However, the correlations among 
the reference vectors in the Or matrix are all very slight, only 4% of them being above 


0:3, which is roughly what might be expected by chance from a matrix of this size. 
S 


From the final solution, & complete set of regression weights was derived, and a set of 
15 , Gen. Psych. 50, 3 
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factor-score estimates was obtained for every subject. These estimates were then corre- 
lated with the remaining variables (variables 112-160 above) to provide information 
regarding their factor composition. 


IV. Frypines 


We shall now examine the factors one by one, taking them in order of diminishing con- 
tribution to the variance of the totality of directly factored variables. In what follows 
we shall present for each factor a list of its salient variables in order of loading.* This list 
of more highly loaded variables has normally been cut off at a lower limit of 0-25, though 
loadings down to the hyperplane are presumably significant, but of little value for 
estimating the factor. In addition, all the variables required to have significant loadings 
if the match hypothesized is correct are included with the given salients (in italics) 
whatever their actual loadings may be. Finally each table ends with a separate section for 


Table 1. Factor 1. Assertiveness ; U.1. 16 


Matrix 
number Variables Loading 
34 Rapid and accurate maze performance +71 
30 Fast speed of line judgements +68 
37 Rapid and accurate maze performance +64 
42 Rapid evaluative judgements +46 
29 Rapid and accurate circle cancellation +45 
32 Rapid and accurate quantity judgement +44 
80 Rapid formboard performance -40 
35 Careless (‘essentials only’) maze performance +37 
38 Careless (‘essentials only’) maze performance +37 
36 Rapid and accurate perceptual analysis +35 
54 Fast ideomotor tempo +35 
43 High CMS total score +33 
69 Fast tempo of arm-shoulder swing +22 
91 Many objects perceived in unstructured picture +08 
125 High ratio distance of difficult to easy mazes +05 
95 Low motor rigidity -02 
120 Maturity of opinion -02 
Extension variables 
123 High accuracy of line-length judgements +86 
127 Rapid shape comparison +73 
158 Second grade in school, rather than first grade +61 
150 Many hidden objects correctly seen +55 
128 Fast ideomotor speed +52 
157 Older, rather than younger +42 
126 High index of carefulness +37 


been worded to agree with the sign o 
factor. 


Factor 1, the hyperplane of which is significant beyond the 0-001 level 


; (cf. Bargmann, 
1954), has good loadings on most markers for v.t. 16 (2) 


» ho trace of the required pattern 
* The centroid matrix, transformation matrix, rotated reference-vector matrix, 
between factor-score estimates and the extension variables have been deposited with the American Documenta- 
tion Institute. Order Document No. 5979 from American Documentation Institute, 1719N St. N.W., 
Washington 6, D.C., remitting $1.25 for 35 mm. microfilm or $1.25 for 6 by 8 in, photocopies. 


and a matrix of correlation 
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for whi : 
ich occurs in other factors. (All have correct sign, but rigidity and maturity are so 


modi 

it es ~ the adult form that their loadings are negligible.) The confidence of the 

Zaima # m by the factor of largest variance here coinciding with that of largest 

A Gh earlier studies (Cattell, 1957 )—hence number v.1. 16 therein—and by the 

(‘Comper aracter of the naw variables continuing the quality of rapidity and accuracy 

ae petent assertiveness Or Desire to achieve’) found before. The link pointed out 
ier (Cattell, 1957) with one of Thurstone’s perception speed factors is strongly con- 


fi A É ‘ x 
rmed. This assertiveness factor increases rapidly with age. 


Table 2. Factor 2. Timidity inhibition; U.I. 17 


Matrix 

number Variables Loading 

104 Low preference for aggressive pictures -72 

105 Low preference for disturbing pictures -65 

8 Absence of questionable reading preferences -62 

7 Many restrained preferences +54 

25 Low preference for disturbing sounds -53 

58 Low preference for dangerous situations -52 

11 Little mischievous humour -51 

102 Relatively little attention given to aggressive pictures -50 

103 Relatively little attention given to disturbing pictures -40 

42 Slow evaluative judgements -28 

106 Relatively poor recall for aggressive pictures -28 

9 Little confident assumption of skill -26 

10 Low critical severity -26 

lative to amount accomplished at mazimum speed + 11 

-ll 


28 High accuracy reat 
77 Much slowing of RT by compl i i è 
bjects in unstructured drawings (4 m 


92 Low perception of threatening 0 

reversed marker) es 1 

145 High ratio of regular to irregular warned reaction time +02 
Extension variables 

156 Female, rather than male . ma 
155 High consistency with common personality structure | $ 
134 Low tendency to colour pictures of people rather than pictures of j 

objects p E -2 
136 Low preference for social, rather than solitary situations +20 

here is that found 


n, the factor of second highest variance 
(Cattell, 1957, p- 239); for this contains, without rival, the 
hree cases the analogue test marks inadequately. 
| hypothesis of ‘inhibition’ or ‘timidity’, e.g. 
d disturbing pictures and sounds, 
4-5 study (Cattell & Paterson, 


tity) with female sex is note- 


5 It is interesting that, agai 
cond in previous evaluations 
markers for v.r. 17, though in two oF t 
Again the new variables confirm the original hyp 
the highest loadings are in avoidance of aggressive an 
and of dangerous situations. Agreement with v.1. 17 in the 
1959) is only moderate. The substantial correlation (not iden 
Worthy, as also the interest in jnanimate things relative to people. 

Although factor 3 is the unquestioned match in this series for v.1. 21, Exuberance 
(Cattell, 1957), having @ well loaded, there is some 


Il markers correct in sign and three 
Shift in emphasis from a ults. There is greater prominence of aggression, plus fear of 
aggression, and lesser ‘inst 


ggestibility to authority’. The ‘general clinical’ resemblance 
of Vir. 21 to v.1. 16—4! 


long with the quite significant difference when markers are scruti- 
hized—noted in previous researches, persists here. The factor level has some tendency to 
increase in second grade- 
ssary marker 


Factor 4 alone has the nece s for u1. 26, with which the new variables 
Jf control, ego 


Continue to agree depicting se awareness and ego involvement against an 
asocial, autistic ‘fiddling’. However ‘dynamic momentum’ is poorly loaded, agreemg with 


15-2 
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Table 3. Factor 3. Exuberance; v.t. 21 


eee Variables Loading 

91 High fluency for perceived objects in unstructured drawings + 73 
98 High imaginative perception of hidden objects +58 
99 High speed of Gestalt closure, i . 

93 High perception of aggressive implements in unstructured drawings 

92 High perception of threatening objects in unstructured drawings 

63 High verbal fluency 

62 High readiness to volunteer comments 

81 Rapid mirror drawings ; 
108 Tendency to indicate agreement rather than disagreement 


30 Fast speed of line judgement 
120 Immaturity of opinion 
142 High dynamic momentum 


Extension variables 


150 Many hidden objects correctly seen +60 
123 High accuracy of line judgements +36 
128 Fast ideometer speed 


+33 
158 Second grade, rather than first grade +33 
127 Rapid shape comparisons +32 
130 Many drawings coloured in given time +28 
157 Older, rather than younger +28 
126 High level of carefulness +26 
Table 4. Factor 4. Self sentiment control; v.t. 26 
Matrix 
number Variables Loading 
75 Few reactions to false RT signals -42 
76 Few erroneous reactions in complex RT's -35 
66 Little criticism of others relative to self-criticism +30 
64 High proportion of fluency on self +28 
83 Much apparent emotional involvement in block task +28 
108 High tendency to agree +26 
63 Low total fluency on topics -20 
95 Low motor-perceptual rigidity (speed) - 12 
92 High ratio of threatening objects seen in unstructured drawings +05 
44 Good maintenance of CMS Performance under more speeded conditions +19 
20 Preference for form over colour in sorting -08 
Extension variables 
158 Second grade, rather than first grade in school +34 
123 High accuracy of line-length judgements +31 
118 Predominance of internal control over external control in picture interpretations +23 
133 Low tendency to colour easy, rather than difficult, pictures -21 
; Table 5. Factor 5. Corticalertia: U.I. 22 
Matrix á 
number Variables Loading 
74 Fast RT with irregular warnings 
B a reactions to false RT signal Tor 
7 any errors of response in RT task wi i ; = 
77 Much slowing of RT e i i a a “astgustiona ro 
78 Low variance in reaction time =38 
35 Much carelessness of maze performance ai 
15 High extremity of viewpoint 30 
59 High preference for competitive situations > 33 
91 Many objects perceived in unstructured drawing ee a 
97 High-speed alternating perspective ` 3 A 
Extension variables 
145 Low ratio of irregular to regular warned R1 
122 Much oscillation of pete ibe pa = =) 
142 Low dynamic momentum a 19 
156 Male, rather than female (inversion) z ne 
143 High ratio final to initial output a 
118 Predominance of eee 


internal control over external control in pi 
K t tn picture 
interpretations , j 


t 
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our tw i i 
o earlier studies rather than Brogden (see Cattell, 1957). Higher school grade is 


confirm : : 
N ed, as in our studies and Brogden’s 
n factor 5, all ni 
nine markers for U.I. 22 i 
1, 22 have correct signs, though number 143 is 


negligi i 

a ioe age hese when markers are absolutely unchanged, as here in the 

error p rea t ey lose no loading and even enhance a little. The essential 

kae aia lk jen eer high speed, with some carelessness and easy triggering is 

DNA ew varia es, with a suggestion also of keyed-up competitiveness. However, 
ggestion in student groups of female sex association is here, in the general 


Table 6. Factor 6. Anxiety versus assured character ; V.I. 24 


Matrix 
number Variables Loading 
13 High annoyability—all situations +52 
l4 High susceptibility to annoyance involving ego threats +50 
45 High criticalness of judgement +46 
3 Low respect for authority -36 
69 Fast arm-shoulder swing tempo +35 
46 Much inhibition of criticism under social pressure +33 
17 Predominance sternal nterrndon oer on 
n story completion -26 
4 Willingness to admit common frailties +03 
108 Tendency to agree +01 
8 Absence of questionable reading preferences -14 
3 Little confident assumption of skill -09 
70 Fast leg-circling tempo 18 
m Table 7. Factor 7. Dourness; v.I. 33 
atrix 
number Variables Loading 
9 Little confident assumption of skill -42 
12 Little considered possible for self in given time =s 
55 Little untidiness in colouring -38 
110 Little irrelevant marking on answer sheets -38 
13 High susceptibility to annoyance +34 
6 Predominance of unfavourable over favourable self-reference -34 
2 Much acceptance of reality principle _ +33 
59 Low preference for competitive situations F -32 
47 Low preference for strange versions of common objects -31 
24 Predominance of malevolent external intervention over ego 
control in picture interpretations -30 
58 Low preference for dangerous situations =2Q 
39 Little excess of aspiration level over performance = 28 
87 Little excess of aspiration Jevel over performance rH 
85 High cautious anticipation b 
44 High ratio of final to initial performance + OF 
95 Low motor-perceptual rigidily (speed) z 
Extension variables 
155 High consistency with common personality structure +34 
156 Female, rather than male -26 
+24 
+20 


160 igh MRR score 
158 a grade in school, rather than first grade 
en college students.) With v.1. 22 


greement on 76, ‘Many errors in 
board performance’ and ‘high 


ply selection of wom 
there is additional a 
‘rapid form 


S T uation, unsustained. (Presuma 
mi e Peterson 4-5-year old study 
antaining complex reaction time sets’, 
uency on self’. 
et 6 has the market 
the ency to agree, and willingness to ! 
adult factor, just as they do i 


or (Cattell, 1957) though 


ply from their position in 
(Cattell & 


-known anxiety fact 


t frailties, drop shar 
Jd anxiety pattern 


kers for the well 
to admi 
n the 4-5-year © 
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Peterson, 1959). However, irritability, lack of confidence and criticalness remain central. 
The increased tempo, in 69 and 70, is probably tied to the individual testing situation. 
Factor 7 has the markers for v.1. 33 (three good, two poor: no other factor has the right 
loading sign pattern) and the general meaning is overwhelmingly that previously Tecog- 
nized in the “Dourness’ factor. The new variables bring self criticism (9), self restraint 
(55, 110), irritability (13), suspicion of external malevolence (24), dislike of the strange 
(47), the dangerous (58), the competitive (59), caution (85), realism (2)—and the essence 
of the Scottish ‘dour temperament’ concept. As before (Cattell, 1957) there is some 
positive association with verbal-numerical ability (achievement com 
present sample, a slight association with femininity. The converse 
confident, expansive, immature optimism and lack of restraint. 


ponent?), and, in our 
pole is obviously one of 


Table 8. Factor 8. Exvia versus Invia; v.1. 32 


Matrix 
number Variables Loading 
86 Low tower construction -52 
89 Low planfulness -46 
84 Short time in tower construction -42 
4 Little admission of common frailties —34 
110 


Little irrelevant marking on answer sheets 2 
96 Many errors in reverse colour naming 


44 Low maintenance of CMS performance under more speeded con- 
ditions 


-24 
65 High fluency on own characteristics +13 
91 Much fluency of perception on unstructured drawi: ngs +12 
9 Much self confidence on untried performance +10 
100 Low accuracy on Gestalt perceptual completion -04 
1 Low consistency in Hexads -22 
Extension variables 

113 Predominance of benevolent external intervention over ego 
control in picture interpretations -29 
150 Few hidden objects correctly seen -21 
156 Female, rather than male -20 


(Cattell, 1957) : but the asthenia continue; mirror drawing, low 
speed of decision in visual comparisons 


ns (also found in Peterson’s v.r, 28 (Cattell & 
Peterson, 1959)); the aggression and discouragement in the ‘criticalness combined with 


carelessness’, and the sociable compliance in other tests, 


Factor 10 has only one sign reversal in ten markers for v.1. 19 and the matching loadings 
are very good. The 4-5-year old study (Cattell & Peterson, 1959) agrees on the newly 
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loaded vari 
ariables ‘few e i 

exactly that of Tors in false RT’ and ‘high variance RT’ 

superego cone ese lag a control and critical sense os fam worl a 

quality of di: k Ul: dys s usual in v.I. 19, there stand KEETE 

ae tractibility izati i stands at the opposite pol 

Cation s y, poor organization and inabilit; ki a | ln 
sly the hyperplane has the lowest significance of ne ae T a m ag 

; :01, but > 0-001. 


Table 9. Factor 9. Asthenia; U.I. 28 


Matrix 
number 
Variables i 
at Bley mirror drawing mS 
28 High meandering in mirror drawing Hr 
accuracy relativi i 5 
29 l y relative to amount accomplished i ma 
a High speed and accuracy in circle cancellation mnial any 
62 High Anney on own characteristics is 
igh readiness to make voluntary comments 138 
+28 
+27 
-27 


10 High critical severity 


g 
ip Low planfulness 
108 Ley irrelevant marking on answer sheets 
i3 endency to agree tor 
ik High over-all annoyability fot 
99 Much extremity of viewpoint tis 
4 Fast speed of Gestalt closure ar 
121 Much authority submission Fos 
119 B90 weakness, much shift to successfuls +06 
w ratio of consonant/dissonant recai tor 
i i . Extension variables 
126 paet grade in school, rather than second grade -39 
123 toy level of carefulness -35 
157 ow accuracy of line-length judgements = 
i25 Younger, rather than older -32 
its Slow ideomotor speed =30 
150 Saas of external control over internal control in picture interpretations -28 
ei Ri w hidden picture correctly seen a 
138 ow shape comparison apa 
a Low variance of circle-cancellation performance -22 
of attitudes -20 


112 Low logical consistency 


0. Factor 10. Critical practicality; U-I- 19 


Table 1 
Matrix 
number Variables Loading 
95 Low motor-perceptual rigidity -56 
103 Relatively little attention to disturbing pictures -42 
101 Little distractibility in picture-inspection task -40 
15 Low extremity of viewpoint -35 
36 Good analysis performance on Gottschaldt figures +34 
94 Slow ideomotor spec’ +33 
45 High criticalness of judgement +32 
46 Much inhibition of oriticism under social pressure +28 
102 Relatively little attention to agressive pictures -28 
75 Few reactions to alse RT signals -27 
76 Few errors in maintaining complex reaction-time sels -04 
20 Low tendency to sort by color rather than form (inverted) -14 
10 High critical hostility of judgement : +14 
100 High percentage accuracy în perceptual Gestalt completion +13 
126 High index of carefulness +17 
Extension variables 
160 High MRR score A 4.29 
155 High consistency with common personality structure +27 
150 Many hidden objects correctly seen 426 
156 Female, rather than male y -24 
113 Predominance of ego control over benevolent external intervation 
in story completions 7 +21 
146 Low tendency to improve performance with approval and to get 
worse with disapproval -21 
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The few markers available for v.1. 31 have non-hyperplane loadings in factor 11, but 
one is sign-inverted, so the match is tentative. However, asin the Wary Realism gona 
(Cattell, 1957) the new variables continue to show some insecurity together with a a 
pid for internal control, and we are inclined to accept the identification as a basis for 


further research. 


Matrix 
number 


18 
17 


118 


156 
132 


Matrix 
number 


66 
48 
65 
21 
103 
88 
64 
43 
44 
20 
29 
31 
32 
34 
46 
119 
55 


121 


156 
123 
158 


Factor 12 has thirteen markers all correct in si 
meanings, excellent. The fact that eight markers 
suggests, with other similar experience, that more weig 
(probability of match here equals 1 in 2?) than load 


Table 11. Factor 11. Possibly, wary realism; v.1. 31 


Variables Loading 


Predominance of internal control over external control in story 


completions 


+61 

Predominance of ego control over malevolent external interven- 
tion in story completions +60 
High preference for non-disturbing over disturbing pictures -38 
Little confident assumption of knowledge =36 

Predominance of ego control over benevolent external interven- 
tion in picture interpretations +32 
Much restrained preferences +28 

High preference for familiar, over strange versions of common 
objects -27 
High variance in reaction time +27 


Little extremity of viewpoint 
Low self-confidence in computational skill -12 
Much considered possible in given time for self 


-10 
Much fluctuation of attitudes (inversion) +20 
Extension variables 

Predominance of internal control over external control in picture 

interpretations +38 
Male, rather than female +24 
High tendency to colour strange, rather than familiar, pictures -21 
Table 12. Factor 12. Hypomanic smartness; U.I. 18 

Variables Loading 
Much self-criticism relative to criticism of others +52 
Rapid and accurate shape comparison decisions +43 
Relatively much fluency on own characteristics +36 
High preference for form over colour in pictures -35 
Much attention to non-disturbing, relative to disturbing pictures -34 
Little decrement of aspiration level in response to performance +29 
Relatively high fluency on self +27 
High total score on CMS +19 
Low ratio of initial to final performance on CMS +05 
High ratio colour to form in sorting +06 
Rapid and accurate circle cancellation +07 
Rapid and accurate number judgement +22 
Rapid and accurate quantity judgement +12 
Rapid and accurate maze performance 04 
Little inhibition of criticism under social pressure tor 
Low ratio of consonant|dissonant recall a 
Little untidiness in colouring = 
Ego weakness: shift toward successfuls = 10 
Extension variables 

Male, rather than female 
High accuracy of line-length judgements aS 
Second grade in school, rather than first grade Rien 


gn and the match is also, in all new test 
nevertheless have subsignificant loadings 
ht should be given to sign pattern 
ing magnitudes. A secondary Te- 


Aa 


an 


\ 
sa 
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semblance t i 

lai n rE may be aien but is not enough to occasion doubt. Avoidance of 

ty 2 ance, in pictures is consistent wi iti di 

Rg ipe 1 ıp istent with the ambitious self-directi 

nat o a - factor with questionnaire factor N (Cattell. A SE 
; irrepressi i i i i i he 

fking, pressible assertion continue in the new variables found in the factor at 
The match of factor 13 with 

connie loadings are negligible, 

out prejudice to adopting or rejecting 


v.1. 25 cannot be made with confidence, for the Gestalt 
yet no other factor shows the marker sign pattern. 
Eysenck’s view of v.1. 25 (—) as psychoticism, 


Table 13. Factor 13. Possibly, realism versus psychotic tendency; U-I. 25 


Matrix 
number Variables Loading 
53 Little tendency to draw head rather than whole person +40 
78 Small variance in reaction time T38 
50 Small figure drawing L35 
17 Much slowing of RT with complex instructions -34 
74 Fast reaction time with irregular warnings -33 
49 Small size of drawing (low expansiveness) copying design -32 
44 Little decrement of CMS performance under more speeded 
conditions +31 
12 Little considered possible for self in given time -27 
97 Slow alternating perspective -18 
94 Fast ideomotor speed -16 
99 Slow speed of perceptual Gestalt closure +02 
100 ‘Low accuracy of Gestalt closure +00 
Table 14. Factor 14. Comention; U-I. 20 
Matrix 
number Variables Loading 
79 Auditory RT fast relative to visual RT +35 
57 Much tendency to make original drawings rather than colour 
presented drawings +31 
56 Predominance of partially coloured over completely coloured 
ictures in free colouring task -29 
86 High tower construction +29 
97 Fast alternating perspective +28 
62 High readiness to volunteer comments, 3 . +26 
103 Much attention to non-disturbing, relative to disturbing, pictures ~ 26 
73 Much generalized muscle tension + a 
15 High extremity © viewpoin z +2 
108 Tendency to ty Bite agreement rather than disagreement + 17 
45 - High criticalness of judgement +12 
85 Much cautious anticipation r ints, di +17 
102 Much attention to non-aggressive, relative to aggressive, pictures -18 
8 Absence 0; questionable preferences m reading -03 
4 Willingness to @ mit common frailties +03 
2 Much acceptance of reality pr inciple +10 
3 ‘Much authority submission +07 
Extension variables 
150 Few hidden objects correctly seen -28 
159 Many absences from school g , +21 
114 Tendency to chose an alternative connoting moral virtue ™m pre- 
erence to a morally neutral alternative a 
+07 


120 jmmaturity of opinion 
119 High ratio of consonant|dissonant recall 
more adjustment to realities of 


and lower ‘ imaginative’ (closure) speed, but the contrast 
es the imaginative speed variables less than with older 
ar-old V-I. 25 there is agreement (lower loadings than 


We can see, at the hypothesized ‘Reality Contact” pole, 


8 à s 
b time and complexity here, 
snag: and imagination stress 

jects. With Peterson’s 4-5-y° 
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salients, at the positive pole, on ‘low fluency on self’, ‘high general fluency’, and ‘low 
i i oint’). 

a ay A in factor 14 only, being all correct in sign, and, for most, clear 
of the hyperplane. However, they have all dropped relatively to the adult pattern and =i 
well-loading variables have taken over. However, it must be confessed that the new salien a 
do not make the factor more comprehensible, which suggests they must be confirme 

before the dificult required hypothetical constructs can be discussed. A tendency 
spontaneously to busy oneself may explain 57, 56 and 62, as well as the highest loading 
found anywhere in ‘muscle tension’, 73, which fits the notion of ‘drive to activity’. The 
notion of inner activity matches the temperamental, high genetic determination found, 


and suggests that the cultural and moral positiveness is a secondary association, as the 
very low loadings here indicate. 


Table 15. Factor 15. General intelligence; v.1. 1 


Matrix 


number Variables . 


Loading 
35 Careful maze performance -65 
38 Careful maze performance -60 
43 High CMS total score 


+35 
22 Good visual memory +33 
94 High ideomotor speed -31 
77 Little lengthening of reaction time with complex instructions +30 
111 Few deviant questionnaire responses ~30 
26 Good memory for statements +29 
29 Rapid and accurate circle cancellation +29 
60 High level of attention +29 
63 High verbal fluency +29 
71 Much motor restraint +29 
36 Good perceptual analysis +28 
Extension variables 
160 High MRR score +48 
127 Quick shape comparisons +47 
123 High accuracy of line judgements +42 
150 Many hidden objects correctly seen +42 
126 High level of carefulness +4l 
128 Fast ideomotor speed +41 
158 Second grade in school, rather than first grade +40 
125 Poor performance on difficult, relative to easy, mazes -38 
155 High consistency with common correlation trend +29 
157 Older, rather than younger +26 


thing to an intelligence test in the study, Only the high 


loadings on 35 and 38 are a little odd. A remote second to general intelligence would be 
U.I. 23, Neural Reserves, most markers fo 


ness of intelligence and v.1. 23 has been 


iance in normal populations (Cattell, 1957). The 
are: many deviant responses (111), abnormally 


4 
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mcreased decision ti i ; 
nr decisio, time with many alternatives (68) drowing the salf large sativa to 
a e oe ision true for complex motives (139), fit the concept of 
y prove valuable new tests of th ici 
E E Eel ao à s of the neuroticism factor. 
Sle ea T actors which correspond very clearly to known factors bearing 
Padian wo versal index (u.1.) numbers: 1, 16, 17, 18, 19, 20, 21, 22, 24, 26 and 33. 
iticfarery | eppen to correspond to v.1. 23, 25, 28, 31 and 32 do not reach an entirely 
manent s of matching, though the sense of the new variables in these factors fully 
for maven 2 Ha on the basis of low-loading marker variables. The fact that loadings 
sal = ia les drop below the level generally found in cross-validation with groups 
silva ae y pomeria the existence of systematic changes in personality factor patterns 
thess e iL i occur, here and elsewhere, in the general intelligence factor. Incidentally, 
soe ane that there is greater constancy in sign pattern than in loading, for in 
Fan of reduced loading the sign agreement is far beyond the usually accepted limit 
ance (P = 0-05). (Eight markers agreeing in sign with the hypothesized pattern, as 


typical here, gives P = 0-008.) 


Table 16. Factor 16. Neuroticism U.I. 23 (—) versus neural reserves 


Matrix 
number Variables Loading 

20 High tendency to sort by colour rather than form +46 
111 Many deviant questionnaire responses +42 
4 High tendency to admit common frailities +40 
52 Drawing of self large relative to drawing of other person -39 
67 Quick decision time -31 
8 Many questionable story preferences +26 

68 Long decision time for many alternatives relative to few alter- 
natives -23 
22 Poor visual memory -23 
28 Low accuracy relative to amount accomplished at maximum speed -21 
26 Poor memory for statements -19 
14 High susceptibility to annoyance involving ego threats +15 
21 Preference for form over colour in pictures +10 
96 High motor perceptual rigidity (many errors) +10 

24 Predominance of ego control over malevolent external intervention 
in picture interpretations +10 

73 Much generalized muscular tension +09 > 

39 Little excess of aspiration over achievement -03 
95 Low motor perceptual rigidity (speed) (inverted) +02 
142 Low endurance of difficulty -11 
125 Good performance on difficult mazes relative to easy +25 
plex, relative to simple motives za 


139 Long decision time for com: 
160 Low MRR score 


in objective tests the same personality 
n to at least the 7-year-old level. The 
nied by the invention of new tests 
ould permit practical batteries 
tal study of personality in 


a general conclusion may be drawn that 
A Deniers as are known in adults persist dow 
Suita a AE ie of these dimensions has been accompa 
toh e for 7-year-olds, and showing such validities as sh 

e€ constructed for measuring source traits in the experimen 


Young children. 
s their indebtedness to the school system of Decatur, Ilinois, 
d supervision necessary for advance 


] school time an 5 
h Fund Committee, Dept. of Public Welfare, State 


fo The writers wish to expres > 
.T generously giving the substantia 
m this area, and to the Mental Healt 
Of Illinois, for supporting the project. 
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POSITIVE AND NEGATIVE INFORMATION IN 
MATCHING PROBLEMS 


By MARGARET DONALDSON 
Psychology Department, Edinburgh University 
ance of which it is necessary to prefer negative informa- 


e 19 children aged 14 years to 
rs’ training 


Two tasks are used, for the successful perform: 
P tion to its formally equivalent positive counterpart. The subjects ar 
Fe ie feces 6 months, who are observed individually, and 90 students in a Scottish teache! 
aaa ho ae tested as agroup. Results con revins findings that formal equivalence of positive 

t negative information does not ensure psychological equivalence. Further, in certain circumstances, 

positive and negative information may be regarded as equivalent in certain respects but not in others. 

Although negative statements are recognized as combining to ‘equal’ a positive one, the equality may 
be incomplete since this derived positive is not always allowed the same value for purposes of further 
inference as a directly stated positive. Bruner, Goodnow & Austin (1956) suggest that avoidance of 
in-the-head’ transformation may explain the tendency to shun negatives; but this does not seem 
adequate to account for the present findings. These authors also speak of ‘jnability or unwillingness’ 
to use negative information. In this study, evidence both of inability and of unwillingness is obtained. 


firm pı 


x 


I. INTRODUCTION 
mstances, to calculate the 


x, 

Tn the study of problem solving it is possible, in certain cirew 
formal value of a piece of information and compare this with the psychological value of 
the information for a given subject. Tt is also possible to equate, for formal value, infor- 
mation given positively and negatively, and then compare, for psychological value, these 
two different modes of communication. Much of the work on this topic has been done 

5 within the framework of the concept attainment problem. 

Studies of the utilization of negative instances in concept learning have been made by 
Smoke (1933), Hovland & Weiss (1953) and Bruner et al. (1956). Smoke found no signi- 
ficant difference between the time required for learning from positive instances and that 
required for learning from a combination of positive and negative instances; but, as 
nformation was provided by his 


Hovland & Weiss point out, Smoke d prov 
measure d to psychological information 
s data. This defect is reme her two studies, both 
tive information ism 


oes not say what i 


of formal as oppose! 
died in the ot 


negative instances and so no 
ore efficient]. 


i can be obtained from hi 
eas provide evidence that posi 
ainment than is negative information. . 

: per t 

Hovland & Weiss express the view that a major remaining research p 3 er of 
determining the factors responsible for this finding and suggest ne Fein coer 
Must pl ince: ‘ ‘tiye instances have the required charac eri 7 
play some part since: Positive in a An 


| Percepti eer the other hand, do not have 
ptible. Negative instancon ee mportant feature of the 


y utilized in concept 


of cha in di iew.’ Thi tion emphasizes an i 
racters in direct View- This suggest! Ẹ 
Concept a problem t the characters are normally presented to the 


Subject in all possible combinat: he information consists in telling the subject 


wheth ee : e association before him, is a positive or 
er ation, as it : : j 5 7 
each combin í situation which, from the point of view 
e concep 


bles the conce. nd yet differs from it in this 
rigina Jete dissociation from one 


namely, tha 
jons and t 
appears in visibl 
t. But there isa 
pt attainment one, @ 
lly presented in comp! 


a negative instance of th 
of logical structure, resem 
Tespect: that the characters ate © 
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another (if indeed they are presented non-verbally at all) and the information consists in 
instructions to the subject to link them or keep them apart in various ways. This occurs 
in any matching problem. Evidence of unequal difficulty in the handling of positive and 
negative information in matching problems will then be relevant to the Hovland & Weiss 
hypothesis concerning the role of perceptual association; and evidence is provided by a 
matching problem experiment of Whitfield’s (1951) that negative and positive information 
which is formally of the same value is not always recognized as equally useful even by 
subjects of superior intelligence—this, too, in a simple binary situation. It therefore 
appears that an explanation other than that of directly given perceptual association must 
be looked for. 

Bruner et al., in their discussion of the use of negative information in concept attain- 
ment, make no mention of perceptual links but emphasize, rather, that negative infor- 
mation must usually be transformed into positive information. They speak of the ‘in- 
ability or unwillingness’ of their subjects to use negative information and suggest that 
information resulting from ‘in-the-head’ transformation may be distrusted, perhaps 
because of awareness of the risk of error. 

It appeared that some further evidence bearing on these issues might be obtained by a 
study of matching rather than of concept attainment and, specifically, by having the 
subjects construct, rather than solve, a matching problem. The construction of a problem 
calls for an explicit consideration of structural characteristics to a degree not generally 
necessary in the solution of the problem. It thus provides admirable opportunity for 
subjects to display their awareness of formal equivalence. (It may also provide them with 
an opportunity to develop their awareness by obliging them to render explicit that know- 
ledge of structure which often appears to remain implicit in ordinary problem solving. 
Bartlett and Piaget have both, in recent years, emphasized the importance of awareness 
of structural characteristics, but the word ‘awareness’ is ambiguous and Piaget stresses 
the fact that the subject, in one sense, generally does not know what he is doing. The 
construction of a problem as opposed to the solving of it may prove to be an excellent way 
of helping him discover what he is doing and may thus have educational significance, as 
some teachers realize. It may also be a valuable means of tackling what Bruner et al. (1956) 
describe as ‘the great technical problem’ in the study of thinking: namely, the exter- 
nalizing of linked sequences of behaviour for purposes of observing them.) Further, it is 
possible to impose conditions which make certain ways of proceeding preferable to others, 
within the context of the task. In the present instance, the advantage of this is that the 
task can be set in such a way as to place high value on the use of negative information and 
80 give the subject good cause to prefer it to its positive counterpart if he understands the 
formal equivalence of the two. Suppose x objects (a, b,..., n) to be matched one to one 
with other objects (a’, b’,..., n’). Then information necessary for this matching may be 
given in one of the following ways. (The possibility of using disjunctive information is 
omitted from consideration.) (i) »—1 positive statements, associating a with a’, b with 
b' and so on (information concerning the final association, n to n’, being, of course, 
redundant, since n and w will be the only objects remaining). (ii) »—2 positive state- 
ments, associating a with a’, etc., and 1 negative statement, dissociating n— 1 from n’ or 
(n—1} from n. (iii) n—3 positive statements and 3 [2+1] negative statements, which 
latter may be given in a variety of ways so long as two of them combine to rule out one 
pairing and the third rules out another. Thus the three negatives dissociating n— 1 from 
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a sare ni e n—2 from (n—1)' would be adequate for this purpose; but the three 
(The a —_ ing n—l from n’, n—2 from (2—1) and n from (n—2)' would not. 
thee: negatives which are adequate will be described as being in strong combination; 

ree which are not will be said to be in weak combination.) (iv) »—4 positive state- 
ments and 6 [3 +2+1] negative statements in strong combination. And so on, until the 
following extreme is reached. (v) »— positive statements (i.e., none) and 


[( —1) + (n—2) +..-1] 


negati : . . 
ame statements in strong combination. 
his being so, if each positive piece of information is valued at points and each 


hegative piece at 1 point, then the total ‘score’ for an all-negative construction (see (v) 
above) will be lower than that for any construction containing positives, and subjects can 
be told of this scoring system and instructed to achieve the lowest possible score. 

It can be demonstrated that, with negatives valued at 1 point, n points is the least 
Whole number weighting for positives which makes the all-negative construction the most 
economical’. For, as we have seen, the all-negative model contains 


[(m—1) + (n—2) + (n—3)+..-1] 


negatives. Now for each positive that is introduced, the first term of the negatives is 
Omitted: that is, the introduction of 1 positive makes it possible to dispense with »—1 


Negatives; the introduction of a second positive makes it possible to dispense with a 
further »—2 negatives; and so on. If, then, an all-negative construction is to be the most 
economical, the weighting of the positives must be greater than the greatest number of 
Negatives which a positive can ever replace, namely  — 1. That is to say, the weighting of 


the positives must be n. 

In the problem used in this inquiry, % = 5. Each positive was therefore valued at 
5 points and the possible ways of providing information were 5 in number, containing 4, 
3, 2, Land 0 positives respectively. These different possible constructions will be referred 
to as the (4, 0), (3, T), (2, 3), (1 6) and (0, 10) models. 


JI. PROCEDURE 
In the first inquiry, nineteen subjects, aged 14 years to 14 years 6 months, took part. All 
of them had 1.Q.’8 within the range 112-118 on each of two Moray House group intelli- 
Bence tests which had been adminis o and three years previously. They had all been 
ive investi ‘ch had involved the solution of amatching 

truct. In this earlier problem, infor- 


tale: 
a Pi part in a more extens! : 
oblem simi + which they were now to cons 
meee 4 herefore, be recognized that a set 

be placed on the evidence of 


— was provided on the (1, peel E te pes 

a ; ed and n 

be Sete 2 ae this inquiry. However, the subjects’ previous work 

mith a rah tag problem was considered advantageous in 80 far E it reduced the likeli- 

200d of MEE eA arising merely from a failure to understand hs at E required. The 

Job of explaining to the subjects what they were to attempt in the pro em-construction 
‘rcumstance. The actual wording of the 


task w P h easier by this cir J 
demand ae (they we. aloud to the child and then the typed sheet 


re read 
W; . 
aS given him to consult.) 
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Problem A 


Do you remember the question about the five boys and the five schools? This time I want you to make 
up a problem like that instead of solving it. TIl tell you what the answer is to be and you are to tell me 
what information would have to be given to the children who are to solve the problem. We'll call the 
boys by their initials. Let’s say their names are Arthur, Bob, Charles, Dick and Edward. And we'll just 
call the schools 1, 2, 3, 4 and 5. 

Now here is the answer: abOD = 

4 2 1 3 

That is, Arthur goes to school number 4, and so on. 

Now you can give information in two ways. Hither you can say something like ‘Arthur goes to school 
4’ (which we can write as A = 4, for short), or you can say something like ‘ Arthur does not go to school 2 
which we can write as A+2, for short). Pieces of information like A= 4 we'll call positive. Pieces of 
information like A+2 we'll call negative. Every positive piece of information that you give will cost 

5 points; every negative piece will cost 1 point. You have to try to give enough information for some 


one who does not know the answer to be able to find it out, and you have to try to do it in such a way 
as to make the lowest possible score. 


5 


When the subjects had made their attempts at construction, they were given a second 
task which was as follows. 


Problem B 


[ x x x x x x x x 


Here are two boxes labelled A and B. The crosses in the boxes stand for the numbers 1-8. You are to 
find out which numbers are in A and which are in B, but you do not have to worry about the way in which 


the numbers are arranged inside the boxes—that is, if you discover that 3 is in A you do not have to go on 
to ask whether it is the second cross or the third one or so on. 


You will ask me for the pieces of information you think you will need. You may ask me either for a piece 
of positive information or for a piece of negative information; and you may tell me whether you want it to 


be about box A or about box B. If you ask me for a piece of positive information about box A I shall give 
it to you in the form: 


“One of the x’s in A is 5’—or whatever it may be. 
If you ask for negative information about A I shall tell you: 


“None of the x’s in A is 7’—or whatever it may be. 


Now each positive piece of information will cost you 2 poi r 7 , 
» points, each y re to 
try to find the answer making the lowest possible score. , negative piece 1 point. You 6 


This second problem was suggested by Whitfield’s paper (1951) and was introduced a$ 
a further check on awareness of the equivalence of positives and negatives. The order 0 
presentation of problems A and B was not varied because it was considered that the 


number of subjects was too small for any valuable estimate of the effects of differing orde! 
to be obtained and that with a group of this size there was m 


R $ $ he 
conditions of administration constant for all subjects. ore to gain by keeping t 

Subjects were tested individually and a record was tade otal tei ponents and 
explanations. They were encouraged to make full use of pencil and paper in working 0% 
and checking their constructions, and they were allowed to te ci each problem 
until they declared themselves satisfied that they had 


: made the lowest: possible scot? 
They spent, on the average, 32 minutes on the first pr 

ý j oble ; con 
one. p m and 8 minutes on the se 
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Mi — inguiiny the subjects were ninety women students in their third year at a 
a eachers’ training college. They were tested as a group with problem A, worded 

more general terms and without reference to earlier experience of matching problems. 
which these subjects had not been given. The time allowed was 25 minutes. Problem B 
was not administered. It could not be given as a group test without radical alteration. 


III. RESULTS 
(a) First inquiry—Problem A 
ation on the (0, 10) model. No one, 


Fourteen subjects were able finally to provide inform: 
age number of attempts for all the 


however, achieved this at the first attempt. The aver 
subjects was 3-4 with a range of from 2 to 8. 


Table 1. First construction attempts 


Col. 1 Col. 2 Col. 3 Col. 4 Col. 5 Col. 6 

iaie 4 = f — — Total 
Model f Model F Model f Model ff Model ff Bi 
4,0 = = 
3,1 1 3,3 1 — = = = es = 2 
2,3 2 24 1 25 — = E = 6 
1,6 4 ET 1 1,8 1 1,9 2 1, 10 2 9 
0,1 — on 1 0,16 1 0,18 1 — — 3 


by each subject on his first attempt. Models in 


Table 1 shows the construction made 
introduction, though, of 


column 1 are the formally correct variants described in the in 
course, only (0, TO) is ‘correct’ in terms of the special conditions imposed. In all the other 


columns, the models contain redundant information. The models are arranged by rows 
according to the number of positives in decreasing order from top to bottom of the table, 
and by columns according to the number of negatives in increasing order from left to 
right of the table. Thus, the top left corner contains models with most positives and the 
bottom right corner contains models with most negatives. The cross-totals of frequencies 
(col. 6) indicate how often 4, 3, 2, 1 and 0 positives respectively were used. Three 
subjects (models (1, 7), (2, 4) and (2, 5) in columns 2 and 3 of Table 1) began by trying to 
use only negatives but could not keep this up and introduced positives in the course of 
their first attempt. No one tried to start by giving four pieces of positive information. 
All must, therefore, presumably have appreciated in some manner that the use of negatives 


Was advantageous. E 
The four who began with model (1, 6) pro 
model (0, TO) at the second attempt and made no erro 
of one positive be termed ‘error’. It has already been t, 
had all had practice in solving a problem constructed on model (1, 6), a set towards it 
lain why the four who began 


might be anticipated. This would not, however, seem to exp 
in this way ee d very rapidly on to successful completion of the task. What is 


Probable is that some at least of the nine subjects who began by using one positive (see 
able 1, fourth row) were influenced by the problem they had solved previously but that 
only tese four were capable of avo from the start. Perfect recollection 


iding redundancy c ; 
of the (1, 6) model in the absence 0: g would seem highly improbable, 


f good understandin: 
®Sp-cially as the names used were 


changed. 
Analysis of the construction attempts showed tha 
16 


ved to be the best subjects. All proceeded to 
rs at all, unless their initial inclusion 
pointed out that, since the subjects 


t there were three main errors. 
Gen. Psych. 50, 3 
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(i) Positive/negative redundancy. This amounts to failure to realize that a positive state- 
ment linking two characters makes any negative statement involving either character 
superfluous. Thus, if C = 1, it follows without further statement that C+ 2, that D+1, 
etc. Six children made the error of providing such superfluous negatives. 

(ii) Negative|negative redundancy. Logically this is barely distinguishable from positive/ 
negative redundancy, since it is only when negatives combine to equal a positive state- 
ment that further negatives can be called redundant. Thus, logically, if positive/negative 
redundancy is understood and avoided one would expect the same to be true of negative/ 
negative redundancy. But this was not found to be the case. Thirteen subjects made 
errors of negative/negative redundancy, as compared with six in the positive/negative 
category (four of these being however in both categories), and there was evidence that 
psychologically the two were not equivalent. Here is an example of negative/negative 

redundancy associated with explicit awareness of the need to avoid positive/negative 
redundancy. Words spoken by the experimenter are in brackets. 


S.7. A doesn’t go to 2.... A doesn’t go to 3.... B.... I am trying to work out whether it would 
be best to say that B goes to 2 or that he doesn’t go to any one. (How could you do that?)—Pause— 
Could I score out ‘A doesn’t go to 2’ and put ‘B goes to 2’? (Yes. Why did you score that out?) Well, 
as it is only one boy that goes to a school and you're saying that B goes to 2, to say that A doesn’t go to 2 
would be a waste of a point. 


Thus this subject shows clearly that he understands positive/negative redundancy. But 
a little later he goes on: 


Well, I see one way to do it but I don’t know that it’s the lowest of them. You could say A doesn’t go 
to 2, 1, 3 or 5, but you would have twenty points. (Why?) Well, as there is one point for every negative 
you do you would have four points for every letter and there are five letters. 


The subject gives the twenty negatives accordingly, but then says he knows this is not 
the lowest possible score and proposes to reduce it as follows: 


Well, you could try saying A goes to 4 and you could take away the 4 from B, C, D and Æ. 


That is, he proposes to reintroduce a positive so as to be able to reduce the negatives. 
He shows no awareness that his first four negatives are exactly equivalent to a positive 
in respect of making such a reduction possible. It is true that, at his last attempt (he 
needs six in all), he says he ‘has a theory that brings it down to 10’ and is then able to 
explain that ‘if you have four negatives for the first one you only need three and then two 
and then one’. 

There was no example of awareness of the risk of negative/negative redundancy 
associated with lack of awareness of the positive/negative variety. The two cases of 
positive/negative redundancy in the protocols of children who did not make negative/ 
negative redundancy errors arose when difficulty in bringing negatives into strong com- 
bination (see (iii) below) had led subjects to the introduction of a positive towards the end 
of a construction attempt. This positive then rendered earlier negatives redundant and 
the fact was not noticed by the subjects. 

(iii) Use of negatives in weak combination. Some of the children showed themselves 


unable to decide effectively which negative statements would be of most value. For 
instance: ‘ 


E 9. A does not go to 2, 1 or 3 and that leaves 4 or 5. And C does not goto 4. And B does not go to 5. 
at has told all the ones they don’t go to.... 


E 


<4 


~ i 
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Or again: 
Arthur does not go to 2 or 5. C 
Prec must go to 1,3 or 4. Charles sib to4 ri 5. ea wie ae 
Pah, Pos to 5 and cree not to 5. Dick does not go to.. -l 4 or 2. So Dick to either 5 or 3. And 
getting myself tied up now. (Are you trying to do it all with negatives?) Yes. 
a subject is finally able to produce a solution with one pos 
aS with four superfluous negatives. 
Errors of this kind were made by seven children. 
M garis made a direct statement at one point or another to the effect that, in their 
hem a east one piece of positive information would have to be given; and there 
o be a very general expectation that ‘to do it all with negatives’ would be costly 


b i 
ecause so many would be required. 
Here is an example. 


8.5. Bob does not go to 1 or 3. 


itive and ten negatives, 


e to say one of the schools one of the boys goes to. - „because if you gave 
Vhat makes you think that?) Well, 


it i : Sl i 
SOT A I think it would add up to more than five points. (V 
2 have to give at least four negatives to make one positive, and if you have the positive I think it 


is Pas pi .. If you are giving a reason and you have a positive you don’t always have to say the three 
ecause the three letters or the four letters do not go. 
ent but the ‘at least’ is revealing: it should, of c! 
f the subject realizes that a positive can make certain 
always have to say the three letters’) but does 
s can do so equally effectively. She seems 
terms of the knowledge it gives is 
egatives ‘make’ the positive in 


S. 11. T think you would hav! 


This is certainly not very coher ourse, 
be ‘at most’. It looks, again, as i 
other information superfluous (‘ you don’t 
combination of negative 


t ias š See 

© be trying to explain that the value of one positive m 

e Rin than the value of four negatives. Thus the four n 
ne sense but do not fully equal it in function. 


not recognize that a 


(b) First inquiry—Problem B 
Thirteen subjects finally made the lowest possible score by asking for four negative 
Pieces of information relating to the same box. Among the six who failed to do so were 
four of the five subjects who failed with problem A. 
The number of attempts necessary was much less than for problem A. Ten subjects 
took only one attempt, though among these were four who failed. (It will be recalled 
that the experiment stopped when the subject said he was sure he had the lowest possible 


Score.) Eight subjects took two attempts and one took three attempts. 
Tn each attempt, it was possible for the subject either to ask for information about one 


0X only or about both boxes: and to ask for negative information or for a mixture of 
Positive and negative information. (Theoretically he could of course also have asked only 
Or positive information but this did not occur.) From Table 2, which shows the numbers 


Table 2 
One box Two boxes 
Negative only 6 8 
0 5 


Positive and negative 
ill be seen that fourteen of the nineteen 


in 
we categories on the first attemp ge. agen: oe 
ie jects have been able to recognize at once: in this situation, the possibility of dispensing 
ith positive information. Only six, however, began by confining their attention to one 
16-2 


t, it w 
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box alone. The most common tendency was to ask for information about A and about B 
in fairly strict alternation. 

A number of children tried to look for a principle of distribution: for instance, that all 
the odd numbers were in A and all the even ones in B. When this became evident, the 
subject was at once told that there was no rule to be discovered. 


(c) Second inquiry—problem A 

Of the ninety subjects who took part in the second inquiry: (i) fifty-six provided infor- 
mation adequate for solution and free of redundancy, and of these forty-nine did so using 
the (0, 10) model, while four used the (1, 6), two the (2, 3) and one the (3, 1) model; 
(ii) twenty gave more information than necessary; (iii) seven gave less than necessary but 
considered they had given enough; and (iv) seven papers were unfinished. 

Among the twenty-seven finished papers where information was either redundant or 
inadequate—(ii) and (iii) above—there were twenty-three instances of negative/negative 
redundancy, three of positive/negative redundancy and one of negatives in weak com- 
bination. (Notice that the fact of giving less information than is necessary for solution 
in no way rules out the possibility of giving redundant information: in what information 
is provided there may be duplication.) 

Scrutiny of the fifty-six papers in (i) above showed that, in many cases, earlier attempts 
had been written down. Some of these had obviously been abandoned mid-way and 
sometimes two or three attempts had been scored out in such a way that it was hard to 
tell where one ended and the other began. Thus, no exact count of errors in these earlier 
attempts could be made; but it seemed that, on the whole, the proportion of positive/ 
negative to negative/negative redundancy obtained by analysis of the twenty-seven 
papers in groups (ii) and (iii) above was maintained. 


IV. DISCUSSION AND CONCLUSIONS 


The finding that logically equivalent positive and negative information is not always 
psychologically equivalent is confirmed in this inquiry. It is confirmed with particular 
force by virtue of the fact that the problem situations were not neutral with respect tO 
positives and negatives. Rather the conditions of the tasks were such as to give the 
negatives privileged status and encourage the subjects to work with them. Evidence of 
‘inability or unwillingness’ to do so is, then, in these circumstances, all the more strong. 

There is some unambiguous evidence of inability, as opposed to unwillingness. This is 
to be found in the fact that three subjects began by trying to produce an all-negative 
construction for problem A, found themselves in difficulties and introduced positives to 
simplify their task. It is certainly true that the use of negatives calls for an appreciation 
of the structure of a matching problem in a way that the use of positives does not. Lack 
of this appreciation shows itself in the failure to bring negatives successfully into strong 
combination and, when this happens, resort to positives is only to be expected. But this 
sort of difficulty with the structure of the problem cannot account for all the evidence 
of lack of equivalence between positive and negative information. In particular, it cannot 
explain the evidence that positive/negative and negative/negative redundancy are psycho- 
logically distinct—evidence obtained both from the individual studies (see S. 7 and 8. 11) 
and from the group inquiry which showed that, with older subjects, one of these errors 


————. 


4 
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had largely disappeared while the other continued to be extremely prevalent and, indeed. 
to be the only common source of trouble remaining, since the difficulty of andertanding 
how to bring negatives into strong combination had also diminished to vanishing point. 

How, then, are we to interpret the fact that it is possible to understand quite well the 
an ‘add up’ to ‘equal’ a positive, yet not see that to provide 
derived positive is to introduce redundancy 
duplicates a directly stated 


way in which negatives c 
negative information which duplicates this 
as surely as if one provides negative information which 
positive? 

The suggestion made by Bruner et al. (1956) that the need for ‘in-the-head’ transfor- 
mation explains the peculiar difficulty of negatives will not serve for this purpose. In the 
matching problem construction task, repeated transformation in both directions was 


called for. What we have to explain is the fact that one particular sequence of transfor- 
mations—from negative to positive and back again—is especially difficult, a ‘block’ of 
some kind occurring commonly after the first transformation has been made. Nothing of 
the kind was ever observed to occur when the opposite sequence—from positive to 
negative and back to positive—was in question. No subject showed any sign of regarding 


negative information that had been derived from positive information as in any way 


different in status or usefulness from directly given negative information. The possibilities 


for transforming positives into negatives were not always fully exploited—witness the 
occurrence of positive/negative redundancy—but once this transformation had been carried 
e further utilized. 


out there was no suggestion that the derived negatives could not be fu ili 
There appear to be two possible explanations of failure to use the derived positive. One 
he distrust would not, 


is that negative information is in some way distrusted. However, t 
In this case, seem to stem from awareness of the risk of error in the course of transfor- 
Mation, as Bruner et al. suggested it might do, but rather from a less rational feeling that 


Negative information is not such good currency as positive information and that com- 


Plicated and far-reaching transactions cannot safely be made with it. There is, indeed, 
tive information is distrusted even when no 


Occasional evidence in the protocols that nega t 5 on 
transformation is involved. For instance, S. 2 comments ‘E doesn’t go to 4 and oes, 
80 E can’t be 4’. Here a directly given nega positive before it is 
accepted as quite conclusive. 
Another possibility, however, which 


transfor ili i i hi rticu 
; rmability of negatives 18 that this pa i f lack 
‘S to be olai by nit to the attitude of the subjects to positive information. It 


may be due, in part, toa feeling of finality attaching to positive statements and deriving 
Tom the knowledge that positive matchings are the ultimate end of the eae 
4 hat may be lacking is the ability to see them as ends in themselves and yet at the same 
ime as means to further ends within the framework of the problem. eee 
The results of problem B are, on the whole, easier to interpret than ae o mo lem A. 
S Table 2 shows, most of the subjects were able to recognize at once t “ oe ge 
“nee of positive and negative information in this simpler aiue. ; u 4 oe , 0 
Course, be noted that they had all just previously tried to solve problem A. Tha Sea 
after this experience five subjects still included positives—and one of them went so far as 
3, State ep diy that at least one positive was absolutely necessary z T i of 
Smg quite impressive evidence of unwillingness to rely on negatives alone. In this case, 
It does seem apt to talk of unwillingness rather than inability, because no subject 


tive is reinforced by a 


must not be overlooked in considering the limited 
lar manifestation of lack of equivalence 


262 Positive and negative information in matching problems 


in problem B relied entirely on positives and, in this problem, to understand how one 
piece of negative information can be used to assign a number positively to the other box 
might be said to be evidence of ‘ability’ to assign all numbers in this way. The insistence 
on retaining one positive appears, then, as a security measure rather than a failure of 
understanding. 

The greatest source of difficulty in problem B lay in understanding the importance of 
asking for information about one box only. This, of course, can be regarded as yet another 
instance of difficulty with negatives—or at least with indirect information—since it depends 
on failure to realize that to know the complete contents of one box is to know where the 
remaining numbers are not located, which, in this binary situation, is to know where they 
are located—that is, to know the complete contents of both boxes. 

It should be noticed that the tendency for subjects to ask about boxes A and B in 
systematic rotation was less likely to lead to rapid success than a more haphazard pro- 
cedure whereby there was a chance that all spaces in one or other box would be allotted 
before seven pieces of information had been obtained. When this happened, the subject 
generally realized that he had all the information he needed, and this realization, coming 
when more than one of the eight spaces remained unfilled, seemed to facilitate the under- 
standing that only four pieces of information were necessary. 

The tendency to look for a rule or principle was probably an obstacle in the way of this 
crucial understanding, for the subject who had a hypothesis presumably based his 
decisions about which box to choose on irrelevant considerations relating to the testing 
of the hypothesis. ‘Looking for a rule’ in this situation perhaps exemplifies a general 
tendency observed by Bruner et al.: the tendency for subjects to feel that they must, on 
pain of failure, try to anticipate trends, rather than wait for what the data reveal. 


I am grateful to the Edinburgh schools concerned and to Moray House College of 
Education for the facilities which they provided. 
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AN INTERPRETATION OF THE ‘DISPLACEMENT’ 
PHENOMENON* 


| By DALBIR BINDRA 
McGill University, Montreal, Canada 


The observations that animals obstructed in the execution of a particular ongoing or customary 
activity (e.g. attacking, copulating) tend either to direct the same activity toward another object 
or to engage in a completely different activity (e.g. doodling, grooming, preening) have traditionally 
been described as ‘displacement phenomena’. Both psychologists and ethologists currently interpret 
these phenomena in terms of some kind of displacement mechanism, which is assumed to displace the 
action system to another. This type of interpretation is vague and 
a redundant description of the observed phenomena. The alter- 
native interpretation proposed here looks upon the problem of the occurrence of the so-called 
displacement activities as a special case of the general question of the factors determining the 
occurrence of any activity that exists in an animal's repertoire. In particular, it is suggested that 
a all instances of displacement phenomena can be adequately accounted for in terms of the operation 
4 of three factors: (a) an increase in the level of arousal of the animal brought about by the 
obstructing event, (b) the relative habit strengths of the various activities in the repertoire of the 
animal, and (c) the nature of the sensory cues provided by the altered stimulus situation. This 
formulation incorporates the important ethological and psychological findings, and provides an 
interpretation of displacement phenomena which is not ad hoc and which suggests new lines of 


experimental work. 


‘energy’ or ‘drive’ from one re: 
ad hoc, and at best provides only 


AND ITS CURRENT INTERPRETATION 


When an animal is prevented from engaging in a particular activity, either by an environ- 
mental obstacle or by interference from some other (‘conflicting’) responses. that activity 
may be said to be obstructed. Such obstruction (‘frustration’) of an on-going, customary, 
or in some sense ‘expected’ activity affects the course of the animal’s subsequent 
behaviour, A sequence of events of this kind, response A-obstruction—response B, has 
been widely described as displacement phenomenon, and the subsequent activity (response 


B) is labelled displ tivit 
x acement activity. 
apa is used to describe two different types of 


Generally speaking, the term ‘displacement’ 
í Consequences of the obstruction of an activity (or ‘drive’). The first type includes cases in 
Which, when an opportunity arises, the animal engages in the same general class of 


Activity as the one that was obstructed, but the activity is directed towards a different 
object. Thus, a man who, after some provocation, is prevented from hitting his boss 

cause of onto? interfering ‘respect responses’, later, may (at least according to folklore) 
act aggressively toward his wife or children. Secondly, the term ‘displacement’, is 
employed to describe phenomena in which, following the obstruction, the animal shows 
wf Some other, ‘irrelevant’, but fairly specific, activity. Thus, a child prevented from eating 
Candy may start to suck his thumb, or a sheep prevented from escaping a noxious stimu- 


| ation may begin to graze. In cases of this type: the animal does not engage in the activity 
i = in some completely different activity. Ethologists 


at was originally obstructed, but 1 oe ec 
fy (e.g. Lorenz, 1935, 1941; Tinbergen, 1951, 1952) employ the term displacement’ in this 
ivation held at the annual meeting of the Canadian Psycho- 


* 
logi Based on a talk given in a symposium on mot: 
Sal Association, Edmonton, June 1958. 
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sense when, for example, they state that, if conflicting responses obstruct fighting in a 
skylark, or copulation in a duck, the animal begins to preen or peck intermittently. The 
various behavioural phenomena described by such labels as ‘substitution’, ‘sublimation’, 
and ‘displaced aggression’ are all special cases of the two types of consequence of obstruc- 
tion described above. 

The currently popular interpretation of these phenomena, in both psychological and 
ethological writings, is in terms of a displacement mechanism (Freud, 1913). Thus, it is 
thought that, when an animal is prevented from engaging in an activity (or ‘expressing 
a drive’), the particular response tendency or its accompanying ‘energy’ remains active 
until it can be dissipated either by ‘displacing’ it on to an irrelevant object or into an 
irrelevant activity. As Tinbergen has put it: ‘Our hypothesis therefore is that the dis- 
placement activities are outlets through which the thwarted drives can express themselves 
in motion’ (1952, p. 12). Such a notion of a displacement mechanism is quite inadequate 
to explain displacement phenomena. It is vague and ad hoc. When an animal is prevented 
from engaging in an activity for which it is ready, it obviously must show some activity— 
if it is still alive. Only two possibilities exist. Hither its new activity will resemble, to a 
lesser or greater extent, the prevented activity, or the new activity will be completely 
different. In neither case is anything gained by stating, post hoc, that it represents a 
‘displacement’ of the original response tendency, energy, or drive. Invoking this hypo- 
thetical mechanism so arbitrarily provides only redundant descriptions and is unpro- 
ductive of experimental analysis. In order to formulate a meaningful and experimentally 
fruitful hypothesis, the exact empirical variables that control the occurrence of displace- 
ment activities must be stated explicitly. (Actually, to describe the phenomena under 
discussion as displacement phenomena is to beg the question; however, in order to avoid 
coining a new term, I shall continue employing the term ‘displacement phenomena’ as a 
descriptive label, without accepting the ‘displacement mechanism’ as an adequate 
explanation.) 

A number of writers have already confronted the difficult task of specifying the 
empirical variables that determine the occurrence of displacement activities. For example, 
Tinbergen (1952) has discussed the roles of factors such as initial posture and external 
stimulation, and Andrew (1956a, b) of stimuli originating from the body surface. Miller 
(1948) has experimentally analysed some of the factors operating in ‘displaced aggression’. 
In the following pages an attempt is made to incorporate the findings of ethological and 
psychological workers into a general framework which would present an advance over 
the displacement notion. The proposed framework appears to have two advantages. 
First, it suggests new lines of experimental work. Secondly, it is not ad hoc; rather, it is a 
special application of the same general basic concepts as are employed in accounting for 
other types of behaviour. 


II. AN ALTERNATIVE INTERPRETATION 


The general point of view adopted here is the one I have more fully developed elsewhere 
(Bindra, 1959). Basically, it assumes that the problem of the analysis of any particular 
type of behaviour can be reduced to two (empirical) questions. First, how did the parti- 
cular activity develop in the organism’s repertoire? Secondly, what factors determine that 
this activity, rather than any other activity of which the organism is capable, will occur 
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Seti et na ra a Ba 
question can be ignored; w: h aN snare one ae oe 
PE g d; re can assume ti at the activities usually described as displace- 
ai ac ‘ivities (preening in birds, grazing in sheep, grooming in chimpanzees, thumb- 
ucking in the human infant, and so on) have already developed in the organism’s 
a (The exact roles of innate and experiential factors in the development of these 
ee a remain to be determined: see Bindra, 1959, chapters 3 and 4.) Thus, the 
LEMA under discussion is one of the factors that determine whether or to what extent 
Tha 4 n activity occur ata particular time and place. In general, as I have argued 
vi ae, pena cited, four main sets of factors completely determine the occurrence of 
tee i ivity: habit strength of the activity, sensory cues provided by the stimulus situa- 

N, level of arousal of the organism, and state of blood chemistry of the organism. In 
this discussion an attempt is made to account for the occurrence of the so-called displace- 
ar activities in terms of the operation of the first three of these factors. The discussion 
m ves a number of general propositions and a consideration of their application to 

isplacement phenomena. 

(1) The level of arousal of an organism is rais 
change or novel sensory stimulation. (The term 
roughly the degree to which an organism is exci 
of this dimension is represented by the state of deep sleep or gener: 


extreme end by the state of panic or epi 


osed to an environmental 


ed whenever it is exp 
ote 


‘level of arousal’ is employed here to den 
ted rather than calm. The low extreme end 
al anaesthesia, the high 
leptic seizure. The commonly employed indices of 


arousal include such measures of physiological function as electrical resistance of skin, 
muscle action potentials, and the pattern of firing of nerve cells within the brain. For a 
fuller discussion of this concept, see Duffy (1951, 1957), Lindsley (1951), Schlosberg (1954), 


Hebb (1955), Malmo (1957) and Bindra (1959).) 


The extent to which arousal level is raised 
Stimulus change; for example, noxious stimulation (such as electric shock or its threat) 


and socially insulting events tend, in general, to raise arousal level more than does the 
Presentation of lights, noises and simple tasks. Now, the starting-point in the description 
of the typical displacement phenomenon is some type of obstruction that is described as 
frustrating, conflict-provoking, anxiety-producing, stressful, or a situation of ‘great 
“tension” (Tinbergen, 1952). Whatever the exact nature of these situations, they all 
Mmvolve a change in sensory stimulation of the type that substantially raises the level of 
arousal (‘excess of drive’—Tinbergen), though the degree of increase in arousal varies 
from situation to situation and individual to individual. Thus, the so-called displacement 
Activities typically occur when the animal is in a state of heightened arousal. The 
heightened arousal level typically lasts for some time after the cessation of the event (i.e. 
Change in sensory stimulation) that initially produced it. According to the present view, 
1t is the continued presence of the heightened arousal level that is partly responsible for 
What the animal does subsequently. In the present context, this means that the parti- 

uation depend upon the degree and 


cular (displacement) activities that occur in a given si 
d arousal level. 


uration of the heightene ape) 
(2) A shift in the level of arousal of an animal alters the relative probabilities of occurrence 
of the various activities that exist in its repertoire. At very high (and very low) levels of 
arousal there is an increase in t pabilities of occurrence of two types of 
activities: (a) activities that were initially ac d or recently practiced at a high arousal 


depends upon the exact nature of the 


quire 
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level, and (b) activities that have a high habit strength, that is, those that have been fre- 
quently practised. It is the high habit-strength activities that are particularly relevant 
here. According to the present view, the activities that are usually referred to as displace- 
ment activities are those that are highly prepotent in the repertoire of organisms. As 
Tinbergen has stated, ‘an animal is apt to use as outlets those patterns which for some 
reason offer least resistance’ (1952, p. 18). An enumeration of the various displacement 
activities indicates that they are typically high habit-strength activities. For example, 
thumb-sucking in children, grazing in sheep, preening in birds are activities that are likely 
to be over-practised in the repertoire of the members of the particular species. 

The above proposition states that activities not prepotent in the repertoire of an animal 
are not likely to occur when it is frustrated, made anxious, put in a conflict situation, Or 
aroused in any other way. Thus, a man in whom aggressive acts are not prepotent is less 
likely to act aggressively in any situation than one in whom aggressive acts have reached 
a high level of habit strength. This statement implies that the man who, on being re- 
primanded and, thus, provoked by his boss, does not act aggressively in the office situa- 
tion is not likely to act aggressively even when he sees his wife or children. But the man 
who does act aggressively in the office situation is also likely to act aggressively in the 
home situation, provided his arousal level remains high. These predictions are directly 
opposed to those that might be made on the basis of the traditional interpretation in 
terms of a displacement mechanism. That would predict that an individual who is pro- 
voked but does not act aggressively (‘suppresses his anger’) in the office situation is more 
likely to act aggressively (‘let go’) in the absence of his boss. These opposing predictions 
are subject to an empirical test. In this connexion it is interesting to note that, in Miller’s 
(1948) experiment. rats acted aggressively toward a doll after they had obtained con- 
siderable practice in attacking each other in the experimental situation, The present 
interpretation would predict that aggression toward the doll would occur only in the case 
of those rats in whom aggressive acts had acquired a certain (undertermined) degree of 
prepotence. Similarly, according to our formulation, birds that normally preen more than 
others will also be more likely to show preening when they are aroused than birds in whom 
preening has not reached the same level of habit strength. These predictions can be tested 
experimentally. The present suggestion of interaction between the factors of habit strength 
and arousal makes it unnecessary to postulate different (undetermined) ‘thresholds’ 


(Tinbergen, 1952) for the occurrence of various (displacement) activities existing in the 
animal’s repertoire. n 
(3) Any activity in the repertoire of animals can occur only within a certain range of varid- 
tion of the sensory cues with which that activity is associated; when such sensory Cues aie: 
altered beyond a certain degree that activity cannot occur at all. It is well known that if the 
situation in which an animal normally eats or copulates is altered beyond a certain degree, 
the animal will cease, at least for some time, to engage in the customary activity; similarly, 
an animal which acts aggressively toward a weaker animal may act submissively toward 
a dominant one. In the present context, this proposition means that, when an animal has 
been aroused in some way, its subsequent behaviour will depend upon the nature of the 
sensory cues generated by the situation in which it finds itself. If, for example, after some 
frustration, a rat is placed in the situation in which it normally copulates, then the rat is 
likely to copulate: if it is placed in an ‘attack situation’, it will tend to show aggressive 
behaviour; and if it is placed in an ‘eating situation’, it will probably eat. In short. the 


oe 
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sensory cues associated with a particular activity will evoke that activity, except in so fi 

as the customary activity may be affected by the raised level of arousal. iss eee 
to the present view, the behaviour following any obstruction is determined by the sensory 
cues currently active in the animal, and not by any residual ‘energy’ made superfluous A 
the obstruction. The influence of initial posture and environmental stimuli discussed by 
Tinbergen (1952) is considered here as a special case of the control on behaviour exerted 
by the current (proprioceptive and exteroceptive) sensory cues. Where only some of the 
relevant sensory cues are present, an activity may occur only incompletely; thus, while 
normally a bird may peck and pick up food, if no food is in sight it may peck and pick up 


nothing or may interrupt a peck in progress. 
The above proposition implies that activities 
sensory cues will be more likely to occur following obstructio 
with less frequently occurring cues. Whereas most activities of animals are dependent upon 
appropriate environmental cues, there are some that seem to be connected primarily to 
Cues arising from the animal’s own body (Andrew, 1956). Activities of this latter type 
include grooming in rats, preening in birds, thumb-sucking in infants, and tics and 
stereotyped postural movements in most animals. If the present proposition is accepted 
as true, it is not surprising to note that it is activities of this type that are most frequently 
described as displacement activities. The proposition also suggests a way to account for 
the observation that, for example, a man provoked by his boss may not attack his boss 
but may, a minute later, bang his own desk or reprimand his own secretary. In such a 
case it is likely (and this can be determined independently of any particular incident) that 
the boss-in-his-office situation does not provide for this man the cues for aggressive acts, 
but his own secretary and desk do. Similarly, according to the present view, on reaching 
home the man will act aggressively toward his wife only if that is one of the activities for 
which the wife is a cue; if his wife is a cue for relaxing, he may ‘cry on her shoulder’ (and 
this probably happens more frequently than the current folklore leads one to suspect): 


associated with more frequently occurring 
n than activities associated 


III. CONCLUSION 
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ffered as a line of speculation 
t is likely to lead to an adequate explanation. This 
nterpretation in two ways. First, it is not 
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This formulation is 
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The interpretation of displ 
Mena as resulting from the oper 
habit strength and sensory cues. 
final explanation of displacement phen 
that points to the type of research tha 


approach is an advance over the traditional i : 
ad hoc; rather it is a special application of the same basic concepts that are generally 


employed in accounting for all types of behaviour. Secondly, it appears to be more 
fruitful in suggesting new lines of experimental work; in particular, the exact effects of 
the three sets of variables on the occurrence of various types of (displacement) activities 


emerge as important experimental problems. 
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her difficulties of projective testing might be to use 
several stimuli simultaneously. Comparisons of rankings (or other arrangements) would allow in- 
ferences to be made about the determinants of judgement. An inquiry is described in which seven 
vague ‘portraits’ were sorted (by paired comparison) for a number of different personality qualities. 
Agreements and disagreements between these sortings were then computed by a brief graphical 
method (which also yielded a measure of the consistency with which choices had been made). Normal 
and psychiatric subjects appeared to differ in the importance they attached to certain qualities of 
personality and in the consistence with which they made their judgements. 


One way of avoiding some of the verbal and ot 


I. INTRODUCTION 

have long attracted the attention of students of 
e, however, of the apparent sensitivity of these 
ch wide varieties of response, attempts at rigorous 


analysis of test products have often been disappointing. This may be due, in part, to the 
heavy reliance which is placed, in projective testing, on the spontaneous verbal con- 
tribution of subjects of very varied linguistic ability. ‘Another difficulty is that the extent 
of the subject’s involvement in the task is difficult to assess and it may not always be fair 
to assume that he is free from conscious or unconscious restraints on the free expression of 
Private feelings. If these arguments are correct, then much might be gained if means 
could be found for reducing or abolishing the verbal demands made on the subject and if 
a method could be found for presenting stimuli in some indirect way So that the subject 
Could feel relatively uncommitted by his responses. It would be helpful, too, if some index 


of Co-operation could be established. 

One way of approaching these objectives would be to employ several unstructured 
Stimuli simultaneously and to seek directional or relative judgements between all of 
them taken together rather than isolated verbal judgements of single stimuli. Com- 

) of the same stimuli by 


Parisons between different arrangements (for example, rankings 
the same subject might then throw light on the determinants of judgement. For example, 
e constituents of some general over-all judgement of a number of stimuli might be 


explored by comparing the ranking ‘representing’ it with other rankings ‘representing’ 
Much more specific and closely defined qualities. The relative contribution made by these 
Specifics’ to the over-all judgement might then be assessed. (An example of this method 


“sing vague human portraits will be described later.) 


As Kendall (1955) has pointed out, however, circumstar 
anking task is an impossible one (notwithstanding the willingness and apparent success 


of the subject) and it would, in all cases, be necessary to show that choices were not 
Tandom, i.e. that some consistent principle was, in fact, determining choice of rank 


Poorly structured stimulus materials 
Personality and motivation. In spit 
materials and their ability to evoke su 


tances may arise in which the 


Tr 
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position. Such consistency would need to be complete if the rank difference correlation 
method were to be employed. To achieve any significant analysis of the determinants and 
consistency of judgement it seems likely that the method of paired comparison must be 
used and Kendall (1955) proposes two measures based on paired comparison data which 
are adaptable to our problem. (1) A coefficient of consistence (¢) which expresses the non- 
random character of a single set of paired comparison choices, i.e. whether and to what 
degree a definite principle is governing choice. (2) A coefficient of agreement (u) between 
two sets of paired comparison data which is free of the difficulty of p (viz. that consistence 
must be complete for correlation by the rank difference method). 

It becomes apparent that the practical usefulness of the procedure proposed will be 
governed by the extent to which it is possible to reduce the routine labour of admini- 
stration, and of computation of measures of rank similarity and the precautionary 
measures of consistency. 

In the account which follows a brief graphical method is presented which enables four 

paired comparison sortings of seven stimuli to be made and all resulting measures of rank 
similarity and consistency to be computed in a total time (administration and scoring) of 
a quarter hour. It should be emphasized that these two coefficients are regarded, through- 
out this inquiry, simply as test scores and not as summary statistics in their own right. 
The particular inquiry reported here (an attempt to deal with problems raised by McLeod 
(1947), Allport (1943), Foulds (1948), Hilgard (1949), and Cronbach (1955)) was an attempt 
to compare attitudes to certain personality qualities (‘nervousness’ and ‘dominance’) 
held by normal and psychiatric subjects—and to assess the tendency of these two groups 
to attribute such qualities to themselves. The stimulus materials employed were vague, 
diffused human portraits. At the suggestion of G. W. Allport (personal communication, 
1957), a number of precautions were observed in the selection of these portraits. e.g. they 
did not differ markedly in their intrinsic popularity and none evoked obviously stereo- 
typed responses. The mode of selection and construction of the ‘portraits’ is described 
later. The first objective of this inquiry was to have the subject order the portraits into 
a sequence which represented his conception of what was good and what was bad in 
human nature. Such an arrangement would, it was hoped, arise from the subject’s quite 
unique perception of the ‘qualities’ of the people depicted and his private conception of 
the relative worth of these qualities. The extent to which the perceptions were unique 
would, no doubt, be increased by their unclearness. To extract the information implicit in 
this ordering it was then proposed to have the portraits ranked again—this time for 
some much more specific human quality—such as ‘dominance’. 

A high correlation of the “best person’ order and this ‘dominant’ order would then 
suggest a high valuation of dominance. A comparison of ‘like self’ and ‘dominant’ orders 
might indicate the self-view in relation to this particular quality, and a comparison of 
‘self’ and ‘best’ orders something of the over-all valuation of the self in terms of just those 
diffusely-felt, unspoken qualities which happened to be held in high regard. 


II. METHOD 


(a) Materials consisted of two identical piles of seven diffused distorted portraits, of the same sex as the 
subject, spiral-bound side by side to facilitate paired comparison (Liggett, 1957a). The stimuli were made 
by optically diffusing and distorting the image during photographic enlargement. The portraits were 
selected as follows. For each sex, a miscellaneous collection of 40 portraits was shown to 50 normals, 


is 


x 
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neurotics and psychotics for their informal comment. Portraits evoking stereotyped and popular responses 
were discarded until 20 were left. These were diffused and distorted and shown to 50 normals for their 
comment. Again, those evoking popular or stereotyped responses were removed until 7 of apparently 
equal popularity and visibility remained. 

(b) Subjects. One hundred and sixty adult subjects between 20 and 60 years were employed. Eighty 
had been referred for psychiatric outpatient treatment but were unselected by diagnosis (‘Psychiatric 
group’) and 80 were unpaid volunteers (students, cleaners, porters, nurses) who had never sought or 
been given psychiatric treatment (‘Normal group’). There were equal numbers of males and females, 
of ‘intelligent’ (at or above average) and ‘unintelligent’ (below average Raven’s Matrices 1938), and of 
old’ (41-60) and ‘young’ (20-40). There were thus 16 subgroups of 10 subjects each. 


Fig. 1 


(c) Administration. The test booklet (Fig. 1) was placed on the table csi 2 ft. from ake po a 1 
On the left and face 2 on the right exposed, and the subject asked W hich of these two is probably the 
etter person?’ Then 1 and 3 were compared and so on until 21 comparisons had been made. 
he portraits were then turned back to the beginning, the subject reassured that he was doing well, and 
en asked, as 1 and 2 were exposed again, * Which of these two 18 the more dominant person, 1 mean who 
Would probably get his own way? > Then, ‘Which of these two 1s probably the more nervous and highly 
strung?” F ‘nally R Which of these two is probably most like yourself as a person. It’s your first impression 
that’s wanted A don’t spend too long.” Verbal comments on the portraits were then invited. 


III. SCORING AND RESULTS 


(a) Agreement between sortings. Choices were recorded by a mark N in one of the 21 cells 
°F @ paired comparison framework if the left-hand portrait of a pair was chosen and by a 


Mark / if the right-hand portrait was chosen. The reason for this particular convention was 
at disagreements between two sets of paired comparison data would later become 
®Pparent as X when scoring sheets (which were printed on translucent paper—Liggett, 
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1957 b) were superimposed (see Fig. 2). Kendall’s Coefficient of Agreement (w) is defined 
by the expression oe 25 a 

dn(n—1) ? 
where = is the sum of the number of cell agreements in a full diagram between two sortings 
and n the number of objects compared. For the particular circumstances of this inquiry 
where = 7 and the portraits were compared with each other only once (i.e. 21 comparisons) 
the coefficient of agreement is reducible to the form 
2A 
21 ? 
where A is the total number of cell disagreements in a half diagram. A simple scale may 


therefore be prepared which converts A (the number of cell disagreements) into u (the 
Coefficient of Agreement). 


u= l— 


(i) (ii) i) + (ii) = (iii 
Listes teki (i) + (ii) = (iii) 
COLUMN RIGHTS gi: COLUMN RIGHTS 


sp 
(0) (2) (2) 1) @) 2) Era (0) (2) (0) (3) (2) 1) BBB gs 


5 
o 
HEJ 
Hik 
3 
/ 
2 


A (No. of x’s) =8 


2A 

as 

uU 31 

= +024 
= 0-93 =coeff. of consistence. = 0-28 = coeff. of consistence. = coeff. of agreement. 
(i) An almost perfectly consistent set (ii) A highly inconsistent set of (iii) The result of super- 
of choices (a neurotic’s ‘ Dominance choices (fictitious example) imposition of translucent 

choices) sheets (i) and (ii) 


Fig. 2. Method for computing ‘agreement’ and ‘consistence’. 


An example illustrating the ‘X-method’ is shown in Fig. 2 in which the right-hand 
diagram (iii) shows the effect of the superimposition of diagrams (i) and (ii). It will be 
seen that there are 8 disagreements showing as crosses, that is, A= 8 (i.e. u = +0-24). 

Table 1 shows, for each pair of sortings, the number of subjects having 0-5 disagree- 
ments, those having 6-11, and those having 12-21 disagreements between two sortings. 
These particular limits were chosen because they enclosed those cases having a coefficient 
of agreement (u) between +1-0 and +0:5, those between +0-5 and 0 and those between 
0 and —1-0. Inspection of Table 1 and of the values of y? suggests that the normal subjects 
tended to attribute dominance more and nervousness less to themselves than did the 
psychiatric group. Again the normal subjects tended more to ‘value’ dominance than did 
the psychiatric group. There was no difference in the ‘self/best’ comparisons between the 


two groups and the greater tendency of the psychiatric group to value nervousness was 
barely significant. 
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(b) Consistency of sortin k i i 
( gs. Kendall’s Coefficient of Consistence (2) for a singl 
paired comparison data is defined by the expression: iiid 
__ 24d 
B—n? 


g=] 


where 7 is the (odd) number of objects compared and d the number of ‘inconsistent 


triads’ (Kendall, 1955, p. 146). Now 
= zy n(n—1) (2n—-1)— 32a’, 
a a is the row total in a complete paired comparison framework of the type given by 
Kendall (1955, p. 145), therefore 
91— 2a? 
pel- me 


Table 1. Number of disagreements between two sortings 
Disagreements 


ooo 
0-5 6-11 12-21 x P 
Self/best Normal 62 14 4 4:39 > 0-05 
Psychiatric 50 22 8 
Self/dominant Normal 42 24 14 16-02 <0-001 
Psychiatric 22 22 36 
Self/nervous Normal 6 11 63 30-50 <0-001 
Psychiatric 26 25 29 
Dominant/best Normal 37 29 14 10-91 <0-01 
Psychiatric 18 36 26 
Nervousness/best Normal 7 26 47 6-42 <0-05 
Psychiatric ll 38 31 


i he row total ‘a’ may be computed from a diagram of the type following the ‘lefts’ and 
Tights’ convention described earlier by totalling the ‘row lefts’ in a complete diagram of 
42 comparisons or by totalling ‘row lefts * plus associated ‘column rights’ in a half-diagram 

of 21 comparisons. 
Fig. 2 illustrates the method of computing Sa? from a half-diagram (21 choices). In 
diagram (i) a highly consistent set of choices are shown. In diagram (ii), on the other hand, 
la shows that consistence is a 


a highly inconsistent set of choices are shown. The formu i í 
Maximum (č = 1:0) when Sa =91 and a minimum (¢ =0) when Ya? = 63. A simple 


Scale may therefore be prepared for converting Xa? into £ the coefficient of consistence. 
Inspection of Kendall’s Appendix Table 9 (1955) shows that for a 0-95 probability level 


oe be 4 or fewer. 1 d 
sr 24a 
bliin lap 


T — 
hus for significance Z 
¢ must be greater than 1—5 = 0-714. 


be said to show significant consistence. 


4 may therefore 
pute ¢ in each case since by substituting 


V; 
alues of ¢ in excess of 0-71 
necessary to com 


-B. It was not, in practice. 
Ord =4 (and n=7) in the formula 
d= ppn(n—Y20—- 1)— 420°, 
e assumed the value 83. Cases in which Sa? was equal to or greater than 83 could there- 
te be said to show significant consistence.) 
Li Gen. Psych. 50, 3 
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Table 2 shows, for each quality and for each group, the number of subjects achieving 
significant consistence and the number of subjects not achieving significant consistence. 
In only one type of sorting (for ‘better person’) did a difference appear between normal 
and psychiatric groups. 


Table 2. Consistency of single sortings 


C>0-714 £<0-714 x P 

Best Normal 72 8 4-45 < 0-05 
Psychiatric 61 19 

Dominant Normal 60 20 1-65 > 0-05 
Psychiatric 52 28 

Nervousness Normal 56 24 1:744 >0:05 
Psychiatric 47 33 

Self Normal 71 9 2-25 > 0-05 
Psychiatric 63 17 


(c) Retest results. All of the males were retested for the single quality ‘Best’ between 
2 and 4 months after first testing. The mean value of test-retest disagreements was 2-4 
with s.p. 0-41. This corresponds to a mean coefficient of agreement between test and 
retest of approximately +0-7. 

(d) Comparison with Allport’s A/S test. All of the males were given Allport’s Ascen- 
dance-Submission Reaction Study at the time of retesting and scores were compared 
with self/dominant scores. When those cases with self/dominant disagreements of 5 or 
less and those above 5 were compared with those making positive scores (‘ascendant’) and 
those making negative scores (‘submissive’) a x? value (corrected for continuity) of 4-29 
was obtained which is significant at a 5% level of confidence: 


Self/dominant <5 Self/dominant> 5 
A/S positive 26 12 
A/S negative 18 24 


IV. COMMENT 


Consistency of sorting was quite high for both groups, bearing in mind the unusual 
nature of the task. Recent work in which the form of the sorting question has been 
systematically altered suggests, however, that results are very sensitive to the precise 
formulation of the sorting question—showing that it would be desirable still further to 
reduce verbal intervention if this were possible. Another difficulty is that the recogniz- 
ability of the faces seems to depend critically on their distance—and it seems necessary 
to specify this distance carefully. There were large individual differences among the 


psychiatric group in ease of perceiving the faces even at the standard distance and this , 


effect seems worth following up since there was a strong suggestion that it was the 
‘organic’ patients who found most difficulty in recognition. 

In the interests of brevity right/left position effects were not controlled. The scoring 
method described holds good, however (both for ‘agreement’ and for ‘consistence’), whe? 
each stimulus is compared with every other twice in the usual way—so that it would be 
possible to control this factor in more careful work. 

Though the results of this inquiry have necessarily been given in group form the most 
useful way of employing the method is probably in the intensive study of the individual 
case. Thus the particular application discussed here—the ‘Self Valuation Test’ (Liggett, 
1957a)—is intended to allow a study of the individual personality by the application not 
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one of standard sorting questions but also of questions which the subject’s own verbal 
a to the portraits (or other sources of information) suggest as being particularly 

relevant. Suggestions for the systematic collection of these verbal responses and for other 


uses of this type of material are given elsewhere (Liggett, 1957 a). 
The technique for producing ‘ de-structured’ stimuli is a relatively simple one and it 


should be possible to construct stimuli appropriate to many other quite different attitude 
problems, The method described may therefore prove to be a general one with other 
applications and uses. It is also hoped that the brief ‘X-method’ for paired comparisons 


may prove useful in other settings. 


The writer would like to express his thanks to Prof. G. W. Allport for encouragement 


and advice and to Mr D. J. Newell, M.A., F.S.8., for statistical advice. 
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THEORIES OF ANXIETY AND HYSTERIA—A REJOINDER 
TO HANS EYSENCK 


By VERNON HAMILTON 
Psychology Department, Springfield Hospital, London, S.W. 17 


In his reply to my critique, Prof. Eysenck has attempted to reject the whole of my 
‘essay’ on the basis of a discussion of only a few, and not always the most important, of 
my arguments. The points made by me have since received independent support by Storms 
& Sigal (1958, 1959). Further consideration of these and my paper, and Eysenck’s replies 
(19594, b), does not appear to strengthen Eysenck’s case that introversion-extraversion 
is a viable continuum or base-line concept for subsequent testing of derived hypotheses, 
that his typological postulate has in fact been confirmed by the experimental findings 
presented by him, or that the various inhibitory concepts in the theory are in fact 
identical. Contrary to Eysenck’s introductory remarks (1959a, p. 64), it would appear 
that he has not adequately and objectively concentrated on the main issues pertinent to 
his theories. I shall comment on Eysenck’s points in the order in which they were made. 

(1) When referring to dimensions and factors of introversion-extraversion obtained 
on the basis of ‘factor-analytic predictions’ from Jungian hypotheses, it is obvious that 
one is relating oneself not to Jung, who might not recognize these variants of his theory, 
but to Eysenck. Confusion would seem to be ruled out. While there is considerable 
objective and subjective evidence for Jung’s general formulations, the Hildebrand 
study was, until this belated disclaimer, the major prop of the Eysenckian proof of 
introversion-extraversion, and the starting-point of further hypotheses. I have justified 
this conclusion by references on p. 49 of my original article. Eysenck does not refute 
these. 

(2) My argument concerning the lack of unidimensionality of the major questionnaire 
measures of neuroticism and extraversion is based not on any factor loadings, although 
they reflect it too, but on the actual correlations between the measures. Storms & Sigal 
(1958), arguing essentially from similar premises, also show that the R scale significantly 
correlates with all the questionnaire measures of neuroticism so that an orthogonal 
solution of neuroticism and introversion-extraversion veils the undoubted correlation 
between the two variables. Eysenck now agrees (1959), p.66) that a significant correlation 
is present. To account for it by ‘response set’ as far at it applies to neurotics is disin- 
genuous. The absence of unidimensionality becomes almost crucial, not only when 


selecting diagnostic criterion groups, but also when assessing the relative importance of 


the co-variants of the measures of reactive inhibition, i.e. neuroticism versus introversioD- 
extraversion. 

(3) Eysenck’s argument at the top of p. 65 would seem to be a deduction from false 
premises. In a general population average 1.Q.’s must be around 100, otherwise the con- 
cept of 1.Q. becomes meaningless—the whole point of my argument was that apparently 
we do not know what constitutes average or non-neurotic scores on Guilford’s R scale 
(viz. my table 2, 1959, p. 51). I considered that Hildebrand’s and other normal control 
groups were not abnormally different from each other on extraversion because the group 
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e hi by md 1 etre se sian and because variations in means between 
a i i! ere less than o taine variations for hysteric groups (viz. loc. cit.). I 

oen oncluded (somewhat facetiously) that there was as much justification for 
rejecting Hildebrand’s hysterics as there was for the rejection of the normal control group 
in this study. 

(4) When discussing the doubtful selective validity of the Maudsley Personality 
Inventory, published evidence was not available to me. In the meantime, the critical 
assessment of the m.P.1. to which I was referring has appeared (Sigal, Star & Franks, 
19584) as well as a rebuttal of these criticisms (Eysenck, 1958). In their reply to this, 
Sigal, Star & Franks (19586, p. 382) are able to reiterate their original conclusions based 
on the scores of groups of neurotic patients on the M.P.1. to the effect that ‘.. either 
hysterics and dysthymics cannot be used as criterion groups in the measure of intro- 
Version-extraversion, or the E (extraversion) scale (of the M.p.1.) is not a good measure of 
introversion-extraversion, or both statements are true’. 

(5) Eysenck’s theory demands not only that dysthymics should have lower scores than 
hysterics or psychopaths on a good measure of extraversion (Eysenck, 19598, p. 65), but 
that the relevant neurotic scores should be significantly different from each other and 
from control groups. Sigal et al. (19584, p. 145) did not find what Eysenck claims they 
found (Eysenck, 1959b, p. 65, footnote). They found no significant differences on the E 
Scale of the m.P.1. between the following groups: dysthymic v. hysteric/psychopath, 
normal v. hysteric/psychopath, normal v. hysteric, normal v. psychopath, dysthymic v. 
hysteric. In other words, the M.P.1. is an inadequate device for obtaining criterion groups. 
And that is the crux of my argument: the M.P.I. lacks proven external validity and one 
therefore cannot be sure whether selection of neurotic introverts and extraverts by the 
Scale will yield such groups. Consequently any differences between such selected groups 
on other parameters cannot be related to introversion-extraversion or to dysthymia- 


hysteria. 
(6) On pp. 66-67 of his reply, Eysenck suggests that I have misunderstood the 
nothetico-deductive system, and that I have ignored 


function of a postulate in a hy} d ‘ 
important evidence in support of his typological postulate apart from the experiments 


on conditionability and kinaesthetic figural after-effect. With regard to the evidence 
Which lack of space prevented me from considering, I can do no better than refer the 
reader to the papers by Storms & Sigal (1958, 1959). In their discussion of Eysenck s 
theories, these authors produce considerable evidence to show that the deductions which 
Hysenck makes with regard to sedation thresholds, inert versus over-active behaviour, 
dark adaptation, apparent movement, rotation effects and CFF, are not clearly supported 
by the evidence cited by Eysenck, and that there is in fact considerable doubt that they 
can be deduced from the theory (1958, p. 243). — 

With regard to the validity of methods of constructing postulates or principles, I think 
“Ysenck Bi on rather shaky ground generally if he uses the Hullian system as a paradigm. 
Tull has been criticized on the grounds that his principles have variously contained 
i d with quantification and generalizations 


panplifyi i tions concerne: 
ne assumptions, conventio 3 1 é 
se apaina] diate, apart from the basic formulations in terms of hypothetical 


Variables, Tn the introduction to Lssentials of Behaviour, Hull (1951) writes: ‘The primary 
aws of the present behaviour system are all empirical in nature, ie. they have all 
Originated in one way or another from observation and experiment.’ It goes without 
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saying that a postulate must go beyond these. The question is how far, and with how 
much previous observation and experiment. 

While many of the assumptions underlying Hull’s postulates are only indirectly 
testable, some of Eysenck’s may clearly be tested directly and with advantage to the 
theory. On the other hand, I brought evidence which is contrary to assumptions made in 
Eysenck’s postulates, viz. the lack of evidence for the identity of negative induction, 
reactive inhibition and satiation (p. 58 of my paper). The whole argument would seem to 
amount to this: that there are postulates and postulates, all of them on a continuum from 
those derived by free-association to those having maximal empirical support. I am saying 
that Eysenck’s postulates do not belong to the latter category. 

During a recent symposium on inhibition (Bull. Brit. Psychol. Soc., May 1959), con- 
siderable disquiet over the adequancy of the Hullian system was expressed. Attention 
was also drawn to present tendencies in work on personality within a framework of 
Hullian formulae, to ignore the ‘K’ factor, thus considering excitatory and inhibitory 
states of the organism separately and without reference to motivation and incentive 
conditions. This must be considered a serious omission in work with any group of subjects. 

(7) It is true that in Franks’s conditioning experiment subjects who blinked in response 
to three pre-experimental presentations of the tone were excluded from the trial. My 
statement that at the beginning of the conditioning experiment there was already a large 
difference in strength of c.r. acquisition between hysterics and dysthymics was therefore 
ambiguous. I wished to suggest that the substantial difference in eye-blink conditioning 
between hysterics and dysthymics on the first experimental trial may have been due to 
inadequate pre-experimental testing with the c.s. (Storms & Sigal, 1958, p. 235, suggest 
that ‘...tone alone trials previous to conditioning should have consisted of eighteen 
presentations in order to provide comparability to the test series scores’), and/or that 
differences in experienced stimulus intensity (UCS) would determine by themselves dif- 
ferences in C.R. acquisition at any one point of a series of experimental trials and especially 
in the early trials. In terms of this variable, there is no evidence that Franks’s groups were 
equated. 

(8) On the relationship between conditionability and degree of neurosis, Eysenck has 
not met my argument. Of course, there would be no significant difference in number of 
c.R.’s produced between neurotics and controls in Francks’s study if the latter lie inter- 
mediate to the two neurotic subgroups whose high and low c.r.’s would average out. That 
evidence is irrelevant when considering the degree of neurosis or neuroticism in the indi- 
vidual subjects making up the two neurotic groups. We simply need to know whether the 
hysterics were less neurotic than the dysthymics. I think they were, but my only evidence 
is in terms of scores on the R scale which, it will be remembered, is inversely and signi- 
ficantly related to neuroticism. 

Recent evidence (Bartholomew, Franks & Marley, 1958) shows nearly zero correlation 
between neuroticism and conditionability but also a non-significant correlation betwee? 
extraversion and conditionability, while Gwynne Jones reported (B.P.S. Annual Con- 
ference 1959, Symposium on Inhibition) that recent work at the Maudsley Hospital 
obtained a relationship between salivary, spatial, verbal condition and neuroticism, not 
introversion-extraversion, and that a general factor of conditionability was not found- 

(9) It is not true to say, as Eysenck does (p. 68 of his reply), that his ‘original demor” 
stration of the relationship between kinaesthetic figural after-effect and extraversioD’ 


a 
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has been verified by ‘several investigations’. Reference to Eysenck’s summary of studies 
on the relationship between kinaesthetic figural after-effect and extraversion-introversion 
(1957, p. 155ff.) will show that he reports only those studies—his own and Nicholl’s— 
which I have already critically considered. Eysenck has also agreed now that Broadbent 
(1958) has shown that figural after-effect may be an experimental ‘artifact’. My original 
criticism thus remains: there is no empirical evidence to link reactive inhibition, satiation 
or kinaesthetic figural after-effect (which might have been obtained from a correlational 
study), and there is insufficient evidence to link these variables with the typologies. While 
there is undoubtedly a similarity between the first two concepts, Eysenck postulated 
quite a different degree of relationship: identity. This, as Eysenck says, is difficult to 
demonstrate. Since he has not demonstrated it, and since his explanation of this failure 
in terms of involuntary dissipation of inhibition remains at the observational level, I 
suggest that this aspect of his postulate may need revision. ; i 
(10) With regard to the relationship between reminiscence effects and introversion- 
extraversion, I apologize to Eysenck for misreading the footnote on p. 254 of his recent 
book (Eysenck, 1957). No work appears to have been published or even carried out with 
neurotic subjects and my remarks conveyed a false impression. It is pertinent to ask, 
however, why this obvious deduction from theory was not submitted to experimental 


testing. I shall hazard a guess that Eysenck will draw attention here to the dissipation 
rts, and which would make it 


of inhibitory potential which may occur with extraverts, ah 
difficult for reminiscence effects to appear. If this is true, as it well may be—and as F 
before (1959, p. 60) we have no empirical evidence for it—then the findings i = 
theory with respect to non-neurotic extraverts and introverts are PE F e ce 
Same reason. This alternative explanation, however, if correct, would also a pi a 
invoke low drive as a factor in the production of marked reminiscence effects. z er- 
more, in a re-analysis, using different criteria, of Eysenck’s own reminiscence data ; S 
1957, pp. 135ff., the details of which cannot be given here), roe ss = = 
Significantly with neuroticism and not with extraversion. One woul tl us : Se ec “ 
agree with this investigator who writes at the end of a ee ort go one iit 
the relationship of reminiscence and signa aaraa e or Fa a = FA 
Ments reported we are not able to arrive at a complete un a ie n a 
the extraversion and neuroticism traits relate to reactive mhıbı ; A k 
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CORRIGENDUM 


In ‘Attention to visual displays during a vigilance task. II’ by C. H. Baker, Vol. 50, 
page 31, the legend under Figure 1 should read as follows. ‘Showing the percentage of 
pips missed of the total number of pips missed, as a function of time, for six experiments. 
Mackworth’s data (1944) are plotted for comparison purposes and show, for each half 
hour, the percentage of signals missed of the total number presented.’ 
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A Psychological Study of Typography. By Sır Crit Burt. Cambridge University Press. 
1959. Pp. xix+68. 15s. 


The greater part of the text of this book appeared previously as an article under the same title in the 
British Journal of Statistical Psychology (by C. Burt, W. F. Cooper and J. L. Martin, 1955, 50, 29-57). 
Since, however, the material is of considerable interest—to the general reader as well as the psychologist— 
its appearance as a separate publication is very welcome. The original form, that of a research report, has 
been largely preserved, and Sir Cyril is careful to disclaim generality for his results beyond the scope of 
the inquiry, which was primarily concerned with children’s readers and scientific periodicals, so far as 
questions of legibility were concerned. On the other hand, the parts of the work dealing with preferences 
carry wider implications. Sir Cyril rightly calls attention to the changes in typographical preferences 


revealed by a comparison of his recent results with those of an earlier study, published in 1933. It may 
Juded in Burt’s study) 


be of interest, too, to note that an order of preference for eight type faces (all inc Burt id; 
recently published in the Edinburgh University Gazette shows a correlation of only +0-24 with Sir Cyril’s, 
and that this figure is entirely accounted for by the low popularity, in both groups, of Walbaum. Such 
discrepancies, however, do not in any way invalidate Sir Cyril’s main conclusion, which is that i printed 
matter seems more legible, and reading becomes more accurate and quick, when the material is set in a type 
which the reader, perhaps without realizing it, finds aesthetically pleasing’. pe : 

This is particularly interesting inasmuch as few readers—even among the sophisticated—are type- 
Conscious’, As Stanley Morison (who is Typographical Adviser to the Cambridge University Press and 
designer of the immensely successful Times New Roman type face) writes in his illuminating Introduction: 
“That so many kinds of type look so much the same to so many people is a tribute to the skill and sense 
of the successors of the masons and scribes who centuries ago decided the form of the majuscules and 
minuscules.’ Mr Morison believes that ‘this lack of typographical consciousness and ae is 
welcome’—on the grounds that the function of the printer’s art is not primarily to delight t e eye, ut to 
afford the reader ‘the swiftest access to the author's thought’. If that is so, it is sad that increasingly 
often nowadays, even in the fields of serious publication, the achievements of this same skill and sense are 
Jettisoned, for reasons of economy or convenience, in favour of mimeographed typescript or similar make- 
Shifts, Itself a notable example of fine book-production, the Psychological Study of Typography may 
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Perhaps help to arrest this trend. 


Television and the Child: An Empirical Study of the Effect of Television on the Young. By 
H. T. HımmeLWEIT, A. N. OPPENHEIM and P. Vince. London: Oxford University 


> 5 i 29 2, 
Press (for the Nuffield Foundation). 1958. Pp. xix+522. 42s. 
since it suggests that the results of the inquiry 


The title i i shat of a misnomer, ; 

of this book is somewhat © r , 8 
scribed h; - ter generality than they in fact possess—or indeed than the authors claim for them. 
res oe Ee a studied; and these by questionnaire 


hildren i fi s only—10-11 and 13-14 years—were c on 
methods, an v oie SF eae thus it was not possible to make any real study of the effects of television on 
: at z the limited period of time allowed for the whole inquiry, no very 


youn, i i wing to : 
En ee foo cea Paki However, the study of the Norwich children, aa ia arien tele- 
vision became available there, gave & valuable check on the remainder of the an A os n me that 
children of families which bought television sets after television was available differed beforehan: from 
‘ose ji ilies whi i r buy television sets. Pi 
5 oe A a et many of them unavoidable, ignia E: deter es fram praising 
i highly, especially from the methodological point of view. The technique o; mate! ing eae yea er in the 
Samples with a non-viewer of the same age, Sex, intelligence and a eee a, o enara 
at the differences observed between viewers and controls kat ata ees ok or hate ea 
an not due, not to the watching of television itself, but to the fac : d = une A nn : y 

or long periods (the television ‘ addicts’), were differentin nature from tl hose w] TT it a 3] Ea 
be duller, more passive and more ‘amusement oriented’, and sometimes more wi : = mani piscia e. 

t is Possible chan Oa a viewing exaggerated these tendencies, but in general television addiction 


a 
S & symptom rather than a cause. 
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The main data utilized in the inquiry were obtained by means of a series of questionnaires, teachers’ 
ratings of personality and school performance, tests of the children’s information, diaries and programme 
recall lists. The diaries were kept by the children of their activities during each leisure hour of the day over 
a period of one week. Though we cannot be certain that all relevant items were accurately remembered 
and recorded, every precaution was taken to ensure this. Unfortunately, the investigators did not have 
time to work out the results from all the diaries. The questionnaires were most skilfully drawn up, 80 that 
some of the more important problems were approached from several angles. For instance, the incidence 
of acts of violence in televised plays and films, and the children’s reactions to them, were covered by 
analyses of the type of violence appearing in the programmes most often viewed; and by questions as to 
whether the children had ever been frightened by such incidents, whether they liked or disliked them, 
whether there had been any incidents which did frighten them, whether there were any incidents which 
were bad for children to see, what they would do to make a programme exciting or frightening. Again, 
in order to avoid undue emphasis on reactions to television, similar questions were asked about the cinema, 
radio, reading matter, etc. 

Several additional studies were made, including those of the opinions of parents and teachers as to the 
effects of television on children. The answers to these, however, seemed to be too closely related to the 
parents’ and teachers’ own personal reactions to television to afford much reliable evidence. Some inter- 
viewing of parents and teachers, and observations of children’s behaviour while viewing, were also carried 
out. But the numbers were necessarily very small; and therefore the information obtained, though doubt- 
less helpful to the investigators, could not justifiably be generalized. Indeed, it would have been better 
to omit it. Finally, an interesting experiment was carried out to indicate the effects of a children’s tele- 
vision programme about the Ashmolean Museum at Oxford on the subsequent visits of the children to 
that Museum; the effects appeared to be nil! 

Perhaps the most important outcome of the inquiry is that it presents a broad picture, sociological 
rather than psychological, of the general place of television in the lives of children of the types studied. 
In fact, the viewing of television seems to take its place as one form of ‘admass’ entertainment. Most 
children learn little from it; but neither does it do them any particular harm. It does not frighten them 
much, nor make them more aggressive, nor take up an undue amount of their time. Over a long period of 
viewing, the values presented by certain popular programmes—the stress on self-confidence, toughness 
and violence, and lack of importance attached to the gentler virtues—may possibly reinforce the tendency 
to emphasize similar values apparent in other types of mass entertainment. The more intelligent children, 
though they are more critical and view less than the less intelligent, may suffer from a general flattening 
down of educational and cultural interests and activities. It is notable that the grammar-school viewers 
were assessed by their teachers as significantly poorer than the controls in several of the main school subjects. 

But what are needed now, as the authors themselves point out, are long-term studies of individual 
children’s reactions to television, especially those of young children. Do they form habits over the years 
of greater aggressiveness or timidity, of less cultural interest and greater amusement orientation? On the 
other hand, if they were shown more and better instructional programmes, would their interests be 
broadened? Or will the effects depend almost entirely on the children’s personalities and home backgrounds, 
temperamentally unbalanced children being more affected than others? In sum, is viewing television just 
one feature of children’s ordinary lives nowadays, not significant in itself but merely a part of the general 
pattern of modern civilized life? 

We must congratulate the authors of this book in that they have obtained, in the all too brief period 
allowed them, a wealth of valuable information on the effects of television on certain types of children, 
and have presented it with admirable clarity and in a manner which will interest both the ordinary reader 
and the professional sociologist and psychologist. Perhaps the inferences they have made sometimes go 
beyond theevidence. Further and more intensive studies are needed to confirm or invalidate these inferences» 


M. D. VERNON 


Psychiatry in the British Army in the Second World War. By Rosurr H. AHRENFELDT: 
London: Routledge and Kegan Paul. 1958. Pp. xvi+312. 35s. 


At last, the changing mental climate in regard to the field of psychological medicine has made possible 
and acceptable this very excellent historical conspectus of the applications of psychological medicine (a?! 
to a lesser extent of psychology) in the Second World War. 

Dr Ahrenfeldt is thrice lucky. Writing six years after the official medical historians and thirteen after 
the end of the war; having wide and long experience as an army psychiatrist as well as post-war access, 
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Deputy Assistant Director of Army Psychiatry, to all the documentation and records; availing himself 
thoroughly of the considered and weighed present opinions of all those best competent to evaluate their 
experience and the available material evidence. He has used his luck as wisely as he has used his material. 
No one who has anything to do with the maintenance of morale, ‘moral and physical guts’ and resistivity 
to the disintegrating effects of the very excessive stresses on Soma and Psyche (“human beings’ would be 
a less pretentious and more comprehensive term) in warrior or worker can afford to dispense with this book. 
Dr Ahrenfeldt makes it clear—though, necessarily perhaps, he is ultra cautious and conservative in 
—that the Army made a particularly good job of those of the subnormal 
of constituting a grievous burden of semi-demented or ‘bloody- 
ne met them by 


opinions expressed (which are few) 
10% who got into the Army. Instead 
minded’ men, they became, for the most part, a cheery lot, stimulating of morale when o1 
their obvious enjoyment of the very useful work they knew so well how to do. 
Personnel Selection below officer level is very adequately handled. Officer Selection is especially well 
handled; as I can vouch from personal experience. Inevitably, because of the theme of the book, dates 
and history loom large. Actual theory, practice, principles and the relevance of all these to present 
Service and Civilian needs are not considered; as indeed it would be unwise of the author to consider here. 
One hopes it will refer those committed to contemporary projects to new and important work that has not 


been adequately appreciated, understood or made use of. : 
Hospital treatment of broken-down soldiers probably made least progress in war time; though con- 


siderable man-power saving economies resulted. There was valuable experimentation in group-therapy; 
especially valuable because it aimed, where possible, to return men quickly to jobs where they were of 
use to the Army. Apart from those treated, within days, at Forward Centres, they rarely returned to 


combatant service. 

The handling of disciplinary problems was always incredibly difficult. Inevitably it must have been 
difficult for warrior officers to accept the advice of non-warrior doctors; especially in a field of medicine 
80 unexplored as yet. From my own relatively small experience in such matters, I must confess what 
f h, of some commanding officers 


amazed me was the tendency, after a time when the doctor proved his wort c n 
4 y cases to the ‘trick-cyclist’. Was it a feeling of uncer- 


to send all, or nearl sir difficult disciplinar; 
ly all, their difficult disciy S e i 
tainty, or â desire to gat the ‘psych’ to do his scavenging for him? Most discharged ep eer nici 
many a drink boasting how they fooled that innocent of innocents, the Area Psych . Were t ei j i 
be interrogated, the story was likely to be different. Naturally ‘psych’s and C.0.’s got much fun from 
Tetailing such stories to each other. y ; 
I must admit what interested me most was the brilliant, and entirely original, and—to my mind—almost 
the most valuable work of all, where the ultimate welfare of the post-war civilian community was con- - 
cerned, the rehabilitation and civil resettlement of expatriated prisoners of war. I have no doubt that 
an application of some of its principles to existing institutions dealing with Sipe dae pan possibly ki 
Pati i i hospitals, could help men, women and © n of the community 
lents discharged from the ordinary hospi Se ee ae 


j j ining institution 
adjust i i tices between one job or school or training ins e ) 
age ac eee from school to job, job to retirement or old age to advanced old age, where economic 


a à 
“A aie pears Berea cies might have relaxed from i tein 
Which eae’ ha tose of strong, but not inflexible, belief in his eon a a s A i Ta 
flabby thinkin ee is no evidence that the scientific minds of highest quali 3 a z an) ay 
Galileo e uite strongly. I feel the author, after so much contact with his subjec à m a he 
my did a j e job of work. So marvellous, that he might have ee A 7 rT ines 
of application and research, for the community in general, whose use of its lea = i $ pee rains, 
its inferior brains, its damaged personalities (some damaged for the lack ee! pean y aa cl y ques), 
38 still behind the optimum practices of the Army in wartime, and certainly be! what can and should 
HENRY HARRIS 


© done. 


Ps r A - and Behavioural Studies of Surgical Patients. By 
ychol = Psychoanalytic an 
ber ig Ner York: Wiley; London: Chapman and Hall. 1958. Pp. xiv + 

439. 56s. 
usible partnership between psychodynamics and the 


This ig ilestone towards a plai 3 j 
Main ee i ee in psychology- While at first seeming rather long, the book is so well 
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organized that the author persuades us it could not have been curtailed. The more imaginative psychologist 
can be assured of stimulation to some long thoughts—the less said of the likely response of his more rigid 
brethren the better! Since the style is comparatively free of jargon, it’s ‘a possible’ for surgeons, who 
should begin with chapters 17 and 26. 

The book falls naturally into two parts. The first part (chapters 3 to 17) utilizes psychoanalytic material 
from a patient fortuitously undergoing surgery. Chapters with almost verbatim accounts of pre- and 
post-operative therapeutic sessions alternate with others formulating internal mediating processes under 
fourteen specific hypotheses. 

These hypotheses employ the central concept of regression. Exposure to body damage unconsciously 
revives threats of punishment in childhood. The primary defences outlined include: (i) diminishing own 
aggression for fear of retaliation, (ii) repression of impending surgery together with displacement ofresponsi- 
bility for any residual bodily anxiety, (iii) dwelling exclusively on unrealistic compensatory gains, (iv) trans- 
ference onto ‘authorities’ (surgeons, etc.), (v) post-operative euphoria or depression and resentment 
depends on whether more or less suffering is experienced than anticipated; this in turn is coupled with the 
perceived identity of the ‘salient present’ with relevant infantile experiences, the duration of stress, self- 
punishment needs and childish memories of irrational punishment. These defences naturally break down 
under the impinging realistic details of approaching surgery. 

The second part (chapters 18 to 26) consists of data derived: (i) from pre- and post-operative interviews 
(together with behavioural ratings by medical staff) of 22 patients, (ii) retrospective questionnaire data 
from 200 male university students. Three further hypotheses are advanced to the effect that patients 
showing (a) extensive, (b) little or no, pre-operative fear develop severer emotional disturbances during 
or after stress than (c) patients displaying a moderate amount of pre-operative fear. The first group tend 
to develop post-operative anxiety and depression—the second group tend to display post-operative 
resentment to authority. The pre-operative fear of the third group seems to constitute an effective 
‘working through’ to ensure adaptation in the post-operative phase. 

The book probably lacks modesty in its title ‘stress’. As the author admits, stress refers specifically 
to surgery, in which (i) the subject has to be passive, (ii) has to rely on an authority figure (surgeon), both 
of which tend to congruency with regression and infancy. One also wonders to what extent one psycho- 
analytic case can suggest the whole gamut of defences operative. However, the book is an effective 
incitement to further research, an amusing ‘stick’ with which to provoke surgeons to a further awareness 


of the psychological—and, perhaps, to make psychologists aware of the surgical? ARNOUD BURST 


The Older Worker in Industry. By G. H. Croox and M. Herxsrerx. Berkeley: University 
of California Institute of Industrial Relations. 1958. Pp. vi+143. $2.00. 


This book seems to have been published prematurely. It is based on a study of attitudes and opinion? 
expressed during interviews with a sample of ‘846 industrial workers in the San Francisco and Los Angeles 
areas, conducted in 1952-1954’. The interviews are supplemented by data from supervisors about the 
interviewees’ work performance and by factual data from the records of their employing firms- Un- 
fortunately, this last type of datum was not fully analysed and related to the rest. As a result, the b0? 
presents a series of rather ‘flat’ lists of the percentages of men and women over and under fifty yea? o 
age who give particular answers to items in a questionnaire. The information is essentially subjective in 
nature and, although it is potentially interesting to social workers and to those aghtamied with reactions 
to retirement, it is very difficult to be sure what reliance can be placed on it. 

The study was made with the support of the Rockefeller Foundation as part of an attempt to answet 
the question: ‘At what age and under what conditions should Society retire its aged members?’ The 
method adopted was, unfortunately, not the best that could have been used in this attempt. What is 
required would seem to be a close study of changes in attitude to retirement as people approach retiring 
age rather than a comparison of two groups, one of which contains substantial numbers as young 8$ the 
twenties and thirties. The shortcomings of their data have given the authors the task of ‘making prick? 
without straw’ in their discussion. This is, in consequence, somewhat long-winded and excessively repet 
tious. It does, however, show a penetration and insight worthy of much better data. We may hope that 
the authors will have the opportunity of working out their results fully and presenting a complete report 
in due course, although to do so would admittedly need a great deal of difficult work. Perhaps the more 
to be drawn from this book is the one which will be familiar to anyone who has worked in the fie 
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ageing, namely that questionnaire survey studies are an easy method of getting a certain amount of super- 


ficial information but are an extremely laborious and often expensive means of obtaining any real under- 


standing. 
A. T. WELFORD 


Measuring Security ın Personal Adjustment. By M. D. and L. H. ArxsworTH. Toronto 
University Press; London: Oxford University Press. 1958. Pp. xi+98. 24s. 

a group of four paper-and-pencil tests of personal 

Director of the Institute of Child Study, University 

t. The first researches towards the 

has progressed in the hands of the 


This book reports on the construction and use of 
adjustment based on the theories of Dr W. E. Blatz, 
of Toronto. In his theories, the concept of security plays a leading pari 
present group of tests were published in 1940, and since then the work 
authors of this book and various co-workers. 
It is intended to develop tests of security 
These are: (a) parent-child relationships; (b) re 

work or school; (d) leisure-time activities; (e) religion and 
disease and death. In the present book, tests in four of these directions are given, omit! 
to work or school. The tests, which are quoted at the end of the book, involve seven pages of questions, 
and, as the authors say, they must continue to undergo revision and study. The present forms of them are 
stages and processes 


suitable for young adults of college age. The book isa very interesting study in the steps, 
es should be useful to practical psychologists. 


of test construction and validation, and the tests themselv 
R. W. PICKFORD 


and insecurity in five directions of personal adjustment. 
Jationships outside the primary family; (c) adjustments to 


philosophy of life, and attitudes to health, 
ting adjustments 


The Integration of Behavior. Vol. ur: The Reintegrative Process in a Psychoanalytic 
ondon: Cambridge 


Treatment. By Tuomas M. FRENCH. University of Chicago Press; L 


University Press. 1959. Pp. xii+ 484. TDs. 
of Behavior, of which the first deals 


This book is the third volume of a series of five called The Integration of Be t de: 
with Basic Postulates (1952) and the second with The Integrative Process m Dreams, while the remaining 
two will deal with Factor Analysis of Behavior (not factorial analysis) and Biological Foundations of 
Behavior. 

While the present volum: 


every detail of the steps in 

Ome readers would prefer to pay less than e 
only a single case is presented, the reviewer wonders wether something more elie! 
Tom the point of view of the reader. On the other hand, it is clear that even a single case can never be 
Presented absolutely fully, however long a report is given of it, and in spite of reading the whole book, 
Still we have not met the patient. However, the essential ideas are contained almost entirely within 
Section I : “Theoretical Analysis of Psy cho-analytic Therapy *;and also in Section IIT: Recurring Sequences 
and Therapeutic Process r The remain be said to elaborate and illustrate the points 


der of the volume may 
brought out with great lucidity in these sections, especia 


lly the first—only 44 pages. 
There is no doubt that many non-psychoanalytic readers will find the volume most stimulating and help- 
he explication will make them 


ul, a feel more confidence in the theories and 
meika tae vary ee m atara andex zi deeply interested in considering the implications of 
a case of asthma such as that described, eutic point of view, and of the approach made to 
° Patient, together with the details of method and theory deduced from tee and pen eae by it. 

e central principles illustrated in the volume are: z= ts from a gaip of the 
intense conflicts; and (2) that 


normal de i king activities under the influence o 
$ velopment of rational goal-seeking ac b 5 ) 
M the theraps ce situation this developmental or learning process may be re-activated and, under suitable 
Conditions, carried to completion. Tn a sense these points are obvious, but the author’s great gift for 
Insightful ite, ling and interpretation of the patient’s problems and how they were met in the analysis, 
and refreshing interest. yeti” 


e is written with admirable clarity, and no effort has been spared to explain 
the treatment of the patient discussed, it is almost too long and repetitive, 
£3. 15s. for a more concise account, and, when it is realized that 

ficient might not be done 
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Family Influences and Psychosomatic I Iness: An Inquiry into the Social and Psychological 
Background of Duodenal Ulcer. By E. M. GoLDBERG. London: Tavistock. 1958. 
Pp. xii+308. 38s. 


The clinical approach to psychosomatic disorders seems to have reached its limit as a research technique. 
Other specialities and the basic sciences are taking over and are currently following up clinically derived 
hypotheses and hunches in the laboratory and in the field. Miss Goldberg, an experienced social in- 
quirer, here reports the exploratory stages of a socio-psychological investigation of family relationships, 
personality development and duodenal ulcer. In collaboration with a psychiatrist and clinical psychologist 
she has undertaken what might be called a ‘middle scale’ study (too big to be called clinical and too small 
to be called statistical!) of a group of young males diagnosed as suffering from duodenal ulcer and a 
randomly selected group of controls matched for age. The book states clearly that the aim of the investiga- 
tion is to produce hypotheses and not ‘definite findings of general validity’. In this respoct the dimensions 
of the study allow the use of a technique of inquiry which involves isolating variables without destroying 
the ‘inter-relatedness of specific aspects of behaviour and attitudes in actual people and families’. 

What emerges is the tentative hypothesis that duodenal ulcer in young men appears when they attempt 
to leave a carefully regulated home and family in which mother is the home-maker and authority. It is 
the son’s conflict between dependence upon this powerful mother and the demands of adult life which is 
basic in duodenal ulcer patients. Such an hypothesis has been stated before by clinicians. The fact that 
it is derived in this context from a study of family background and presented in such a disciplined manner 
gives it a new significance. 

Tt is difficult to decide whether such actiological factors are specific to duodenal ulcer patients, to all 
psychosomatic conditions, or could be due to something more general still—such as neuroticism. The 
results of the psychological tests reported in an appendix certainly indicate a high degree of neuroticism 
in the group of duodenal ulcer patients. It would seem that some refinement of the hypothesis and the 
use of more precise test procedures will be necessary for the next stage of the investigation. Readers of 
this book will have no doubt that the necessary skill and competence are being used to tackle the deductive 
phase of this study. 

The value of this book will be enhanced by future reports from this research team. For the moment, 


anyone concerned with problems of case study method should read it. R. M. MOWBRAY 


Die Prozent-Quotient-Methode. By GermarD CLosterMany. Münster: Aschendortt. 
1958. Pp. 91. No price given. 


This short monograph deals with a new method of calculating coefficients of contingency. This new 
coefficient is similar to the original Yule formula except that it uses the sum instead of the product of the 
opposing quadrants of a fourfold table. The author gives tables for reading off the coefficient which should 
make its determination very easy indeed. The coefficient does not attempt to estimate product moment 
correlations but must be interpreted in its own right. Its values, on the whole, tend to be very similar tO 
those of the Yule coefficient except when correlations are very high, when the latter tends to be higher- 
Both the new coefficient and Yule’s coefficient tend to be markedly higher than tetrachoric coefficients 
or product moment coefficients. 

The author gives many examples to illustrate the use of his coefficients; to many readers, these will be 
even more interesting than the coefficient itself. Thus in one table, the author demonstrates the strong 
correlation between hair colour and tendency to develop scarlet fever. In another example he gives corre- 
lations between the body build of the husband and that of the wife, showing that leptosomatic men do no’ 
show significant preferences, while athletic men prefer athletic women quite strongly; pyknic men show 
slight preferences for pyknic women. In another table, the author demonstrates the existence of a very 
weak relationship between juvenile delinquency and quarrelling between parents. The short monograph is 
well worth having, although the new method will probably be used in the main for trial runs and for 


obtaining a quick survey of results rather than for their more detailed treatment. HJ pysEno® 
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Stuttering. By C. F. Die inois: 
oe y C. F. Dear. Illinois: Thomas; Oxford: Blackwell. 1958. Pp. xv+314. 


This i n x é 
al,“ anra era a e aae 
ieran D A p ) n syc ho logical Abstracts. It is also much more expensive. 
Bick D in : value to anyone in this country. It is, indeed, hard to see who would find it useful except 
Riper $ al’s ‘average college student’ who ‘may select the general topic of “stuttering” for a research 
ne t will enable him to delude himself that primary sources are not important. 
ily S pcm contains 193 abstracts from the mass of articles on stuttering (stammering). They are 
(87 pp); k aenean, and are organized in five ‘units’ as follows: History (10 pp.); Symptomatology 
a ue pr Se bet (88 pp-); Etiology—Psychological (63 pp.); Therapy (31 pp.). There 
route 5 ional references by title only. In themselves, the abstracts are clearly and systematically 
dita s ome are worthless in the light of later work. Others are worthless in themselves, e.g. ‘the 
icone -seemed to indicate that the saliva of stutterers is not significantly different from that of normal 
iai ers, and that pH change should prove of little value in diagnosing stuttering cases’, The compiler, 
be sure, indicates that the publications were selected as being ‘representative of certain areas of research 


and theory j i 0: 
y’, and Xi 
> not for their excellence. G. SETH 


Instinctive Behavior; The Development of a Modern Concept. Trans. and ed. by C. H. 


SCHILLER. London: Methuen. 1959. Pp. xix+328. 45s. 

ch have appeared in English before. Six of 
and they include Lorenz and Tinbergen on 
and Kuenen on the gaping behaviour of 
ranging from 1934 to 1952. Of the 


ts book consists of eight articles by ethologists, none of whi 
the articles are translations of papers by Lorenz and Tinbergen, 
egg-rolling behaviour of the grey-lag goose and Tinbergen 
ae thrushes. There are four theoretical articles by Lorenz himself 
a maining two articles, one is a semi-popular account by von Uexkiill of the sensory world of animals, 
mie the other is a hitherto unpublished account of some experiments on insightful behaviour in chimpan- 
ail by Paul Schiller. Since the Lorenz and Tinbergen articles are much the most important, attention 
be concentrated on them in the remainder of this review. 
f the ideas of the comparative ethologists. 


Ms book provides an excellent history of the development o: 
rough its pages we can trace the development of such ideas as the innate releasing mechanism, the con- 


qammatory act, the lack of plasticity of instinctive behaviour, the distinction between consummatory act 
nd taxis, ete. Seeing these ideas set out in the context of the observations and experiments which led 


them may make psychologists more sympathetic towards the ethologist’s explanations of instinct. 
simplify: both tendencies appear 


ere is no tendency in these original articles to 
ded to ignore the actual experimental results 


©Xperiments were. Later criticisms are often forestalled > 
Ydraulic model is unable to account satisfactorily for the massiv 


a, ue to the habituation of a specific part of the releasing mechani 
` 'Scharge of action specific energy: Many of the warnings in the book go unheeded by psychologists: for 
it at instinctive behaviour is likely to degenerate in a domestic 


Strain of animals, yet this has not prevented 
nes as imprinting and releasing mechanisms in domestic animals. 

‘hich may strike & psychologist as undesirable. First, Lorenz is 
sical speculations: he is anxious to show that animals are not 
d ‘voluntary’ of animals. However, this is a minor blemish 
Secondly, the ethologists do not seem to have taken 
Janatory model, they do not try to draw predic- 
ample, it is maintained that the consum- 


has ever been made to modify the con- 


ti an exp 
on from it and then attempt to break i tally. For ex 


m; 
atory act cannot be modified, but as far 
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tion by systematically eliminating the stimuli which usually follow or accompany & given consummatory 
act. 

The articles are excellently translated by Claire Schiller, and should be widely read by psychologists 
interested in animal behaviour. If this book helps to promote a better understanding by psychologists 
of the ideas and approach of the comparative ethologists it will have served a very useful purpose. 


N. S. SUTHERLAND 


An Introduction to the Behaviour of Invertebrates. By J. D. CartHy. London: Allen and 
Unwin. 1958. Pp. xi+380. 45s. 


Although a vast amount of information about the senses of invertebrates has accumulated over the last 
sixty years, it has not previously been brought together in an accessible English text-book. Dr Carthy 
has successfully achieved this almost encyclopaedic task: his book will be a useful source of references for 
many years to come. Like all directories, it tends to be comprehensive at the cost of selectivity, and lacks 
any unifying thesis. Indeed, the multitude and diversity of the facts presented almost precludes cohesive- 
ness. 

Dr Carthy’s approach is that of classical zoology—correlating structure with function. He stresses the 
necessity of tailoring experiments to fit the natural life of the animal, and the need to relate interpretation 
to normal functional significance : psychologists could well benefit from this reminder. In other respects, 
however, this attitude may become restrictive. Although in sensation and perception studies, correlating 
behaviour with the structure of sense organs is an important preliminary, the precise analysis of stimulus 
parameters and modes of function has to be made electrophysiologically. In this book, the physiological 
aspects of sensory activity are largely ignored, which is unfortunate. A description of the E.R.G. and of 
On-Off Fibres, for example, particularly if allied to Hassenstein’s elegant (but here unmentioned) model 
would make sense of the theories of form perception by flicker. Similarly, Dr Carthy adopts (and in fact 
mis-states, p. 121) the mosaic theory of acuity, which was based on anatomical foundations, and which has 
been untenable for many years in the light of physiological results: the fact that acuity sometimes equals 
the ommatidal angle sets rather than answers the problem of the underlying mechanism. 

"The book also, and deliberately, omits any account of the details and organization of complex innate oF 
learned behaviour. This is also unfortunate, for it is in this field, and in neurophysiology, that the most 
vigorous, exciting and important work has been done during the last ten years. It was therefore mislead- 
ing to call the book ‘An Introduction to the Behaviour. . . > for it deals almost entirely with the correlation 
between sensation and the anatomy of sense organs. Not only is this a restricted aspect of the whole field, 
but the survey within it is so comprehensive and detailed that it would require considerable effort for ® 
novice to understand it. As a directory to this field, Dr Carthy has provided a very useful book, ® 
valuable digest and a fruitful source of references: but it is a work for the library rather than the student. 


p. M. VOWEES 


International Directory of Psychologists Exclusive of the U.S.A. Ed. by E. H. Jaconso®- 
Assen, The Netherlands: Royal Van Gorcum and Comp. Ltd.; Washington: Nation® 
Academy of Sciences. 1958. Pp. xxii+527. Hfl. 9.50. U.S. $2.50. 


‘This attractively produced and well-printed volume supplements the familiar Directory of Psychologist’ a 
the United States by listing some seven thousand psychologists in the various countries of Africa, Asia» 
‘Australia and New Zealand, Canada, Europe, Latin America, and the Middle East. Psychologist ars 
listed by countries and there is a convenient name index. Each entry states name and title; preferred 
postal address; date and place of birth; highest earned degree; University granting this degree and y 
of graduation ; membership of professional societies ; editorial responsibilities; current occupation ; primar. t 
fields of interest in psychology ; sex. Tt is inevitable that such a directory should show omissions aní 

be uniformly successful in representing psychologists in all communities. But this does not detra? 

from its considerable general usefulness both in facilitating international communication among psy ho f 
gists andin providing a document of historical interest to future generations. Psychologists owe & debt? 

gratitude to the many organizations and individuals who collaborated to make possible the publicati?” 
of this remarkably comprehensive directory. 


g 
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EFFECT OF PREJUDICE ON REASONING* 


By ROBERT H. THOULESS 
Department of Education, University of Cambridge 


I. INTRODUCTION 


m i Iam here describing was first designed as an appendix to the American edition 
a y book Straight and Crooked Thinking and was published in 1939. The publishers had 
ens that such a book would sell better if it contained a self-testing device. There 
vere other preoccupations in 1939 and I carried the matter no further then, but I have 
recently returned to it. My intention in this article is to discuss methods rather than 


results, 

The essential problem 
what extent different individuals were incline 
r they agreed with its conclusion and unsoun 
Common experience would lead one to suppose th: 
's a principle determining much of the effect of propagan 
cally demonstrated and measured? 

I found in 1958 that the test I devised in 1938 could no longer be used without radical 
revision, Much of the material of the test had been drawn from controversies that were 
topical in 1938 but were no longer argued about in 1958—such as fascism and the Italian 
invasion of Abyssinia. In my revised test, I have still tried to keep the arguments con- 
cerned with things that people do really argue about; I think that is essential to any 
investigation of real problems about the factors determining opinions. So far as possible, 

Owever, I have tried to use controversial issues less transitory than those of my earlier 


test—such as socialism, life after death, and war. 


of the test was to devise a method by which one could see to 
d to judge the logic of an argument as sound 
d if they did not agree with its conclusion. 
at this is a common tendency and that it 
da. Can its presence be scientifi- 


JI. EXPERIMENTAL MATERIAL 

a series of arguments ending with 
d. The arguments were in a more or less disguised syl- 
ficient because of the lack of incentive 
d because they have provided 
uld disappear. We 


The general form of the test was the presentation of 


* conclusion that was underline 
°sistic form. For example: ‘Slave labour was ine 
to individual effort. Competitive civilizations have prosperec > 
“icentives to individual effort but under socialism such incentives wo 


See, therefore, that socialism is a form of slavery.” T Pe 
__ This, of course, is a fallacious argument of the type the traditional logicians have called 

the fallacy of the undistributed middle’. What I was trying to find out was whether those 
who disagreed with the conclusion would be more likely to notice that the argument was 


fallacious than they would have been if they had agreed with the conclusion. 
Since I wanted information on the opinions of subjects as to the conclusions at the end 


of cach test argument, the first instruction to the subjects was to read through each of the 


ociation for the Advancement of Science, Section J, Thursday 
> 


+ 
on , Rea 4 5 iti 
28 ad atthe Glasgow meeting of the British Ass f the tests and instructions to any psychologist who 


vishtSust 1958, The author will be glad to supply 2 copy © 
to make use of them. 
i Gen. Psych. 50, 4 
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underlined conclusions while ignoring the rest of the argument and to indicate their 
agreement or disagreement with it by ringing the word ‘true’ if he thought it true, ‘false’ 
if he thought it false, and to ring a query sign if he had no definite opinion as to its truth 
or falsity. When this had been done for all test items, subjects were instructed to make 
no further alterations to the true—false ringings but to go on with the next part of the 
test, which was'to read through the whole of each argument and to ring the word ‘sound’ 
if they thought the argument was sound, and ‘unsound’ if they considered it not sound. 

These instructions were distributed to subjects on a typed sheet which contained also 
an explanation of the exact sense in which the words ‘sound’ and ‘unsound’ were to be 
understood. It was emphasized that the subject was not asked to judge whether the 
statements of the premisses of the argument were true or false, but only whether, if they 
were true, the conclusion would follow rigidly from them. 

To make this as clear as possible, two examples were given: one of a sound argument 
and the other of an unsound argument both leading to conclusions that would be generally 
recognized as true. The examples were: 


(1) All fishes breathe under water, but whales have to come up to the air in order to 
breathe, so we know that whales are not fishes. 
(2) All fishes breathe under water, and sharks breathe under water, so sharks are fishes. 


It was pointed out that the first conclusion follows rigidly from what is stated in the 
earlier part of the argument, while the second conclusion, though also true, does not 
follow necessarily from what has gone before, so the first argument should be marked as 
‘sound’ while the second should be marked as ‘unsound’. 

When each subject finished the test, he handed the completed test form back to the 
experimenter, who marked as right or wrong the judgements of soundness and un- 
soundness. The primary interest of the experiment is not, of course, in the absolute 
number of right and wrong answers, but in how the two possible directions of error were 
distributed amongst the items of which the conclusion was marked as ‘true’ and those 
of which it was marked as ‘false’. 


III. METHOD OF ASSESSMENT 


Those items in which the truth of the conclusion was marked as ‘doubtful’ have 2° 
bearing, one way or the other, on the hypothesis under test so they were ignored. There 
remain eight classes of response made up of the eight possible combinations of the 
alternatives: conclusion judged ‘true’ or ‘false’; argument judged ‘sound’ or ‘unsound’; 
and judgement as to soundness or unsoundness of the argument being right or wrong: 
The eight classes given by the combinations of these possibilities can be most conveniently 
indicated by the use of three-letter symbols: T or F for ‘true’ or ‘false’, S or U for ‘ sound’ 
or ‘unsound’, and R or W for ‘right’ or ‘wrong’. 

The eight types of response are then: TSR, TSW, TUR, TUW, FSR, FSW, FUR and 
FUW. Of these, the classes TSW and FUW comprise errors that are in the direction to 
be expected if there is a tendency to judge arguments as sound if one agrees with theif 
conclusions and as unsound if one does not; the classes TUW and FSW comprise errot 
in the opposite direction to this. An index showing for a particular subject the influent? 
of prejudice in determining his judgement as to soundness and unsoundness of argume? 


must be derived from some relationship between the numbers in these classes. | 
iy 
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Toras ann rerik mra Ar a ier n i 
“i g uppose it right; I can only try to do 
er now. 

The index I use now is: 

100x E TSW+FUW_ a TUW+FSW 
TSW+FUW+TUR+FSR TUW+FSW+TSR+FUR]’ 
Expressed in words, this index is the difference between the number of times the subject 
made an error in the direction of his prejudice expressed as a percentage of the number 
of times he had the opportunity of making such an error and the number of times he made 
an error in the opposite direction also expressed as a percentage of the number of times 
he had an opportunity of making such an error. 

This index can be used: (1) For assessing the influence of prejudice in a single subject; 
(2) for assessing the influence of prejudice in a group of subjects; (3) for assessing the 
influence of prejudice in the response by a group of subjects to a single test item. In the 
third case, the formula is simplified by the fact that the item must be either sound or 
unsound, so only four classes of response are found instead of eight. 


IV. Resu.ts 


The first test of this type which I constructed consisted of sixteen items which were 
lt. I shall refer to this as test A. Its first 


fairly short and not intended to be very difficu 
application was to twenty-five members of a week-end gathering of adult students with 
ages ranging from 23 to 58, for whose co-operation I am very grateful. For this group, 
the test proved to be an efficient instrument for detecting the tendency which I was 
investigating. The proportion of erroneous judgements was large (about 40 %) and of 
these a large proportion (73%) were in the direction expected (i.e. of thinking that an 
argument was sound if the conclusion was accepted and unsound if rejected). The indivi- 
dual indices of prejudice went up to 83. The group index was 26:5 which was highly 


Significant 
(x? = 24, P = 10-). 
test of the same general structure, but intended it to be harder 
than test A. I shall call this test B. There were twenty items, each of which was con- 
siderably longer than the items of test A, since it was thought that one of the factors in 
disturbing judgement as to soundness of arguments was the concealment of the structure 
of the thought by the use of many words. Another new factor introduced into test B was 
e use of attitude-determining words and phrases, also a factor in everyday propaganda, 
€ items were also more closely linked with political and religious problems about which 
Subjects might be expected to feel strongly, since ordinary experience would lead one to 
Suppose that it is in connexion with such problems that errors of the type I was investi- 
Sating are found. The idea was not to make any separate assessment of the influence of 
ese factors, for which the number of items would have been altogether inadequate, but 


Merely to maximi | effect in 
maximize the total ettec pr: 
Applying haih of these tests to two groups of students (with thirty in one group and 


Wenty-nine in the other) from the Education Department at Cambridge, results were 


Obtai i me d in some ways disappointing. First, it seemed that 
ned which were surprising an Fates. Whereas gos leenden ee Mi 


Oth tests were too easy for university 81% 


Later I prepared another 


test B. 
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had 40% errors in test A, the university group had only 10% errors. For the somewhat 
harder test B, they had only 16 %, errors, and five out of the fifty-nine scores was error 
free. Although this was a smaller number of errors than I had hoped for, it would have 
been enough to show the tendency I was after if the errors had been distributed in the 
expected way. In fact, they were not and, except for one subject who had an index of 
89% on test A and 20 °% on test B, there seemed to be evidence of a tendency for the 
judgement as to soundness to be affected by opinion as to the truth of the conclusion. 
The only group index that was not negligibly small was for test B in the group which did 
test B first. This was 7% and is marginally significant (P = 0-03) although this signifi- 
cance disappears if we take into account the fact that it is the selected best of four group 
indices. 

Some of the individual scores were negative and I considered the possibility that the 
over-all low group indices were due to some subjects showing the expected effect of 
prejudice while some had realized the purpose of the test and were reacting in the 
opposite direction, tending to distrust the soundness of arguments which led to con- 
clusions they believed in because they were aware of their tendency to be misled by their 
prejudices and were making an effort to counteract that tendency. Detailed examination 
of the scores did not support this view; there appeared to be only such negative indices 
as would occur by the chances of sampling. What appeared to be the most striking 
negative index was that of a subject who had no errors out of eight opportunities in the 
expected (i.e. prejudice determined) direction and five errors in eleven opportunities in 
the opposite direction. This gives an index for this subject of —45% which is large 
enough to tempt one to regard it as not accidental. When this score is reduced to a four- 
fold contingency table, and its significance is tested by the exact method, it is found that 
P = 0-04. This, however, is not evidence that the result is non-accidental, since it is not 
an isolated occurrence, but the selected most striking score in that direction amongst 
nearly 100 test results, and the likelihood of a P of 0-04 occurring at least once in so 
many trials is very high. This apparently striking negative score is, therefore, not evidence 
of a tendency for some of the subjects to be reacting against the direction of their 
prejudices. Other methods of examination of the figures confirmed the opinion that, 
with the exception of the one subject already mentioned, the results of these two graduate 
groups showed no influence in either direction of the expected effect of prejudice o? 
judgement as to soundness of argument. 

There are two further directions of research suggested by this result. First, the 
difference between the graduate group and the other group is interesting in itself. Itis 
clear that the group of graduates were measurably less inclined to judge the soundness o 
an argument by their agreement with its conclusion than were the other group. It would 
be necessary to apply the tests to many other groups before one could discover what wet? 
the factors making this difference. It might be a difference in intelligence level, it might 
be a difference in education, or it might be merely a difference in degree of test sophistic®” 
tion. My results do not enable me to have any opinion as to which is the determining 
cause. If it turned out to be an effect of difference in education, it would be a surprisiné 
and encouraging side effect of university education since, so far as I know, none of the 
students had studied logic. : 


The second further question is whether another type of test would yield a differen" 


result with the graduate group. I find it difficult to believe that either a good intelligent? 
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ora superior education render one altogether immune to the tendency to accept more 
easily the soundness of an argument if one agrees with its conclusions, although one ma; 
under favourable conditions react successfully against that tendency. Sea Ra 
vided by the test situation as it has been arranged so far. 

known to be a mental test of some kind, and the 


state of preparedness with which one approaches a psychological test is different from 
that in which one approaches a political meeting or in which one reads the leading article 
of a newspaper. This, I think, is one of the most persistent difficulties in making an 
experimental study of the types of errors in verbal processes which seem apparent to 
ordinary non-experimental observation. The experimental situation alerts the subject and 
his thought processes are free from many of the influences which would determine them 
in the more ordinary situation of listening to a speech or reading a newspaper. 

One way of trying to avoid this difficulty is to give the subject a task in which the aim 
hat different from the real aim of the experimenter. In this 
bility to reason correctly and I had some hope that 
ber of those who took it in the graduate 
the conclusion of the second test whether 


conditions may be pro 
First, there is the mere fact that it is 


appears to him to be somew 
case, the test looks like a test of thea 
the subjects would regard it as that. A num 


group, however, spontaneously asked me after 
the object was not to discover how their opinions about the conclusion of an argument 


influenced their judgement about its soundness. So, for some subjects at any rate, the 
real aim of the test was not effectively concealed, and this may have made them less prone 


to display the weakness in question. 
This suggests that, for intelligent an 
modified so as to make its object less appare 
make in any future revision of the test is tha 
sheet to be marked by the subjects and collecte 
ments are distributed. 
Also I think that it was a mistake to give the student group two tests Aand B. It 
er as a single test with thirty-six items. There 
en, the first test may alert the subject as to 
what the experimenter is after, so that in doing the second test he is on his guard against 
giving himself away. In fact, both student groups gave & lower prejudice score in the 
Second test, one group having done test B second and the other group test A second. The 
differences were not significant so no conclusion can be drawn from them, but obviously 
this is something that might happen and the best safeguard against it would seem to be 


to make one test and not two. 

Also I think it might be well to try presentation of the arguments in speech and not by 
writing. Most effective propaganda takes place by speech, and heard material may give 
a better picture of a primary reaction unadulterated by after-thoughts. 

g one for the purpose intended; to 


To sum up. This method seems to be a promisin i 
determined by opinion as to the 


measure how far acceptance of an argument as sound is ; 
truth of its conclusion. It gave a highly significant indication of the effect in question 


With one group, but not with another with a different educational background. The next 
question would seem to be whether there are directions of modification of the test that 
Would lead to it giving measurable results with a group of university graduate subjects. 
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d test-sophisticated subjects, the test should be 
nt. One obvious modification that I should 
t of printing the conclusions on a separate 
d before the sheets containing the argu- 


would have been better to run these togeth 
is obvious danger that, if two tests are giv 
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THE ANCHORING EFFECTS OF VALUE IN A SCALE 
OF JUDGEMENTS 


By H. TAJFEL 
University of Oxford Delegacy for Social Administration 


The investigation is concerned with assessing the effects of value on judgements of weight of a series 
of stimuli. It was found that an association of value with either the heavy or the light end of the series 
leads to changes in the judged relationships between the stimuli of the series; the most pronounced 
effect is that the stimuli at the opposite ends of the series tend to be judged as more different from 
each other in the value than in the neutral condition. In a control experiment, in which value was 
associated indiscriminately with all the stimuli of the series, no such effects were observed. Further 
control experiments, in which the end stimuli of the series were emphasized by means other than 
attaching value to them, also yielded negative results. The study is viewed in the context of the 
general problem of the effects that abstract attributes of stimuli may have on judgements of their 
physical characteristics. An explanation of the findings is formulated in terms of anchoring, and their 
relevance to perceptual over-estimation and to some related problems is discussed. 


I. INTRODUCTION 


Most psychophysical investigations are concerned with the effects of various physical 
attributes of stimuli on judgement. Controlled changes in the attributes of stimuli which 
affect judgement in various ways are physically defined and measured; these changes are 
either introduced at the time of judgement, or at least confined within the limits of the 
experimental session. The concern of other studies, one step removed from the direct 
alteration of physical attributes at the time of judgement, is with the assessment of the 
effects on judgement of similar variables, present in the subject’s past experience. Here, 
also, the variables in the subject’s past experience which influence his judgements in the 
present are physically definable and measurable. However, stimuli whose magnitudes we 
often judge in ‘real life’ differ from each other not only in their physical attributes. They 
are often classified according to some abstract criteria; they may be more or less emphasized 
at the time of judgement because of their different relevance to the situation in which 
judgement is made, or because of differences between them in the value and meaning that 
they carry for the subject. These are ‘abstract’ attributes of the stimuli, in the sense that 
they cannot be directly observed in the stimuli, either here-and-now or in the past. It 
can be shown, however, that these abstract attributes do have some effects on the judge- 
ment of the physical attributes of the stimuli; that these effects are relevant in a variety 
of judgement situations (especially social ones): and that they can be predicted with the 
help of very few assumptions (for a more detailed discussion see Tajfel, 1959). 
Experimental studies of the effects of these abstract attributes on judgement are few 
and far between. The role played by the relevance of a stimulus to the judgement situation 
was emphasized in a study by Brown (1953). He found that the effectiveness of an anchor 
may depend on whether this anchor is considered by the subject to belong to the series 
which he is requested to judge. As Brown puts it: “In addition to the physical value of 
the anchoring stimulus, the manner in which the anchor is perceived by O may play a role 
in its effect upon O. Above all, it may be crucial whether O perceives the anchor as be 
longing to the other stimuli being judged’ (p. 199). Another abstract attribute which may 
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value to the subject of the stimulus whose 
concerned with perceptual 
ew up as a by-product data 


7 considered in terms of its ‘relevance’ is the 
ee magnitude ke is judging. Many studies, primarily 
ioei a, motivational’ or ‘value’ variables, thr 
: 1 Singin i i à 
value were, in the is eet 3 eee S $ se = oa RE s 
oleae ee uli, corre ated with c anges in the physical dimension 
ert 3 gement; this e ect consisted of an increase in the judged differences between the 
te e A of the stimuli of the series (see McCurdy, 1956; Tajfel, 1957). 
To, at, i by present experiments, a consistent association was established 
rT ue 5 the extremes of the stimulus series leads to implications which go 
B e problem of perceptual overestimation. The question is: can it be shown that 
nat ng some stimuli with an abstract attribute, such as value, would result in certain 
pře ictable shifts in the judgement of the physical attributes of these stimuli, and of other 
stimuli belonging to the same series? 
' Eriksen & Hake were able to show recently (1955, 1957) that their ‘subjective-standard’ 
ct Dosis predicted better discriminability ‘for those stimuli in a series which their 
ubjects selected as anchors. They argue that normally, in absolute judgement situations, 
end stimuli of the series tend to be selected as anchors and that better discrimination at 
the ends of the series is the result of the use by the subjects of these ‘subjective standards’. 
wa .Judgements are never made in a vacuum but are always relative to a standard or 
reference level that is subjectively present. The S, when confronted with a series of stimuli 
in an absolute judgement task, selects a few stimuli that he then uses as standards for 
Judging the remaining stimuli. When a different stimulus is presented S attempts to recall 
Sue of these ‘standard’ stimuli and uses it as a reference in judging the presented stimulus. 
If it is assumed that S’s select the end stimuli to use as their subjective standards, the 
observed anchor effects are the expected outcome. The frequent attempt to reca 


ll the 
Ma of the end stimuli should increase t n of these stimuli when 

ey do occur’ (Eriksen & Hake, 1957, pp. 132 

If it is true to say that abstract attributes, suc 
ment of the physical characteristics of the stimuli, 
extremes of the series may be considered as a special 
Standards’. This association should make the end stimu 
telied upon as ‘subjective standards’, and the prediction 
distinctiveness would result in still further increase in discrimina 


Serving as anchors, and for those which are near to them. 
The ‘relative’ or comparative nature of an absolute judgement task is enhanced in a 


Situation where category judgements are used instead of judgements in terms of some 
Unit with which the subject is familiar before the experiment. In the latter case, the judge 
Jas a ready-made frame of reference when he enters the experimental situation, and uses 
It, even though it has been shown that this frame can be considerably modified by a 
Variety of experimental situations. In the case of category judgements, the subject’s 


Tame of reference is much more directly determined by the stimuli used in the experi- 
timuli of the series are more directly inter- 


Ment, and the judgements of the various S 1 ; Ae à c 
t Pendent, Thus, in a category judgement situation a stimulus is “heavy only in relation 
9 neg stimulus being ‘light’. 
om herefore, if the assumption is ju 

e end of the series enhances the anc 


he accuracy of recognitio 


-3). 
h as value, have an effect on the judge- 


then an association of value with the 
case of the use of ‘subjective 
li more salient, more apt to be 
would be that this increase in 
bility for the end stimuli, 


t an association of value with the stimuli at 


stified tha p 
e stimuli, it may be expected 


horing properties of thes 
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that, when category judgements are used, the effects of this enhancement will manifest 
themselves not only at the end of the series at which value is introduced, but also through- 
out the entire series, and mainly at its opposite end. A ‘heavy’ stimulus, consistently 
paired with some form of value, will become more distinctively heavy in relation to other 
stimuli of the series, especially to those which, in comparison with it, are most distinc- 
tively ‘light’. The prediction can thus be made that the introduction of the variable of 
value at one end of the series will act in the direction of increasing the ‘subjective standard ` 
properties of the stimuli at both ends of the series. 

This has some further implications: Eriksen & Hake (1957) found that accuracy of dis- 
crimination was a function of the distance of the stimuli from those which were selected 
as anchors. In a situation which calls for category judgements, and in which the end 
stimuli cannot be recognized by the subject with complete certainty, it may be expected 
that, an increased salience of the ends of the series would not just affect these ends. It 
would, rather, tend to create a more pronounced subjective division of the series into two, 
or possibly three, ‘zones’: in the case of weights, for example, into zones of ‘heavy’ and 
‘light’, and possibly ‘medium’. 

In the present experiments, judgements of weight were used. The following specific 
predictions can now be made about the effects of associating value with either of the ends 
of the series (i) Range of the response scale. (a) The stimuli at the opposite ends of the 
series should be judged as more different (or distant) from each other in the ‘value’ than 
in the ‘neutral’ condition. (b) This increase in judged distances between the stimuli, 
most pronounced for the extremes of the series, should be, for the other stimuli, approxi- 
mately in direct relation to their distance from the middle of the series. (ii) Shifts in 

judgements of individual stimuli. An increase in the range of the response scale may be due 
to a variety of possible shifts in the judgements of individual stimuli. For example, the 
whole series of stimuli might be judged heavier, with the stimuli at the heavy end shifting 
more than those at the light end; or the whole series might be lighter, with the stimuli at 
the light end shifting more than those at the heavy end; or one end of the scale might 
remain unchanged, the opposite one shifting in the direction of ‘heavier’ or ‘lighter’. 
The preceding argument is a commitment to the prediction that the increase in the range 
of the response scale will be due to the stimuli at or near the heavy end of the series being 
judged heavier in the ‘value’ than in the ‘neutral’ condition, and those at or near the 
light end being judged lighter in the ‘value’ than in the ‘neutral’ condition, The amount 


of shift should again be inversely related to the distance of the stimulus from the end of 
the series which is nearer to it. 


Il. Mernop 


Subjects. A total of 64 undergraduates in the University of Durham were subjects in the four experi- 
ments. None of them were reading for a degree in psychology 

Stimuli. A series of 10 weights was used: the lightest weighed 200 g., and there was an increase of 10% 
in weight from one stimulus to the one next it in the order of heaviness in the series, The weights were 
manufactured by filling identical tin cans with shot. 

Apparatus. The subject and the experimenter were seated at two ends of a table with a screen 24 ft. 
wide and 2 ft. high between them. The screen was fixed across the middle of a rectangular wooden basè 
screwed to the table at both ends. On this base was fixed a steel bar 1 in. wide and 2 ft. long; this bat» 
whose centre passed through a narrow rectangular hole in the screen, was evenly balanced "about its 
centre on a steel rod fulcrum raised from the base by 5 in. At the experimenter’s end of the bar was fixe 
a pan on which weights could be placed; on the subject’s end was a knob which he was instructed to press 
downwards as soon as he heard a bell from a timing device placed on another table. The time interv@! 


had 


È 
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betw SeRSiY A 

e — oe presentations of the stimuli was fixed at 10 sec. Foam rubber pads were fixed on t 

nsi gen e a Se the points of fall of the steel bar. The height of the drop of the mE 
i 2 in. his situation, the subject’s judg rei y iven wi i of 

Se sa lea eas, j judgements of weight were given w ithout interference of any 
Procedure. Each experimental session consisted of two p 


eTe sessions at approximately 24 hr. interval. 
hen the subject entered the room, he was told that the experiment was concerned with the effects of 


ine od on the fineness of discrimination of weight, and that his task would be to press the knob at his 
een ic every time when he heard the bell ringing. In the first part of the session he was to press 
lime ab = way down to the rubber foam, and then let go and wait until the bell rang again, by which 
by imeni of the bar would be again in its highest position. No judgements of weight were to be given 
exo a this first part of the session. After a few minutes of rest, the second part of the session would 
ae ha 2 ety this second stage, his task was going to be exactly as before, except that each time as soon 
The 2 presse the bar all the way down, and not before this was done, he was to give estimates of weight. 

se estimates had to be reported in numbers from one to seven, one standing for the lightest weight, 


Seven for the heaviest. 
gain point, each subject was given a few practice trials, 
Fee he experimenter were quite certain that instructions had be 
si irst part of the session, the subject was reminded that no ju 
Sea of the second part, that judgements in terms of numbe! 

eaviness should now be reported. No information about the actual number of wei 


e F F : 
i i was given to the subjects. 

% The first part of each session consisted of twelve consecutive randomized presentations of the whole 
ries of stimuli. In the second part of each session, domized sequences of the series were 


consecutively presented. These orders of presentation rem: r all subjects in all sessions 


în all the experiments. 


arts. Each subject underwent two experi- 


announcing judgements of weight, until he 
en understood. Before the beginning of 
dgements were to be given; before the 
rs from one to seven in increasing order 
ights used in the 


eleven ran 
ained unchanged fo: 


Experiment I 
end of the series. This 
time when one of t 


was done by presenting 
he heaviest two stimuli 
(i.e. the first 12 presentations of the series 
f 6s. The bonus was dropped by the 
g the bar downwards with one 


ciated with the heavy 
wards a book token every 
f the ‘value’ sessions 
bonuses of a total value o; 
n while the latter was pressin| 


ih a this experiment, value was asso! 

ob foe with a bonus worth 3d. to 

ae © series was presented in the first part o: 

ee Session.) Thus, the subject received 24 

ae ee on the subject’s side of the scree 
ee two heaviest stimuli on the pan. 

Sixteen subjects took part in this experiment, each undergoing two experimental sessions in two con- 
secutive days. They were randomly divided into two groups of 8. One group (the V-N group) had value 
associated with the heaviest two stimuli in the first part of its first experimental session; the following day, 
ìn the first part of the second experimental session, the series was presented 12 times as before, but no 

Onuses were given. For the s _V) this order was reversed. In the second part of all 
sted to report judgements 


econd group (N- 
op perimental sessions no bonuses were presented, and the subjects were reque: 
weight. 
At tho session during which bonuses were to be given, the subjects were told that ‘today, in order to 
break the monotony of the task, you W’ time to time paper bonuses’. The worth of the 
Onuses was stated, and the subjects told that they could exchange them later for book tokens. 
t This procedure offered three advantages. First, a miniature ‘culture’ was created in the first part of 
ti € value sessions, in which ‘heavy’ was ‘associated with ‘good’ or ‘valuable’: the effects of this associa- 
ao created in the first part of value sessions on judgements of weight reported in the second part of these 
°ssions, during which no bonuses were given, could thus be assessed. Secondly, the procedure offered 
1e possibility of comparing each subject’s response scale after the value presentations of the series with 
The third advantage was that, in all sessions in all the 
ts were reported (i.e. the second part of each session) 
mediate past experience, acquired in the first 


ill be given from 


a response scale after the neutral presentations. 

a Periments, the conditions under which judgemen 

ee identical. The only difference lay in the subject’s im 
art of their experimental sessions. 

Experiment II 

. The procedure wi 

he first part of the v: 


ben further 16 subjects took part in this experiment as as in Exp. I, the only difference 
ing that the bonuses were given to the subjects in t alue sessions at each presentation 


Oj 
one of the two Lightest stimuli of the series. 


298 The anchoring effects of value in a scale of judgements 


Experiment ILI 


This experiment was conducted because of the possibility that positive results in the first two experi- 
ments might have been due not to the association of value with the ends of the series, but to the greater 
attention paid by the subjects to the stimuli and the task (and therefore, possibly, better discrimination) 
during the value sessions than during the neutral sessions. The procedure remained the same as in the twe 
preceding experiments, except that in the first part of the value sessions bonuses were associated with al 
the stimuli of the series. The order of pairing the stimuli with bonuses was randomized. The stimuli 1, 3, 
5,7, 8 and 10 were associated with bonuses twice each, and the stimuli 2, 4, 6 and 9 three times each, so as 
to equate the total amount of reward for each subject with that gained by each subject in the first two 
experiments. Sixteen subjects were again divided into two groups (V—N and N-P) in the manner already 
described for the preceding experiments. 


Experiment IV 


As should be clear from the Introduction, value is expected to exercise, under conditions described here, 
certain effects on the response scale not because of some mysterious, undefinable quality of which it is 
possessed, but because it lends saliency and distinctiveness to the stimuli with which it is associated. The 
fact that paper bonuses were passed to the subjects at the presentation of the heaviest two or the lightest 
two stimuli of the series in Exps. I and II might, by itself, have given to these stimuli a certain distinc- 
tiveness, independently of whether the bonuses had any value or not. A further control experiment was 
thus necessary, under conditions identical to those already described for the first two experiments, 
except that the paper bonuses passed to the subjects would be devoid of all value. In Exp. IV, 16 subjects 
were divided into four groups as follows. Group 1: order V-N; valueless paper bonuses associated with 
two heaviest stimuli. Group 2: order N-V ; as above, order of sessions reversed. Group 3: order V—N; 
valueless paper bonuses associated with two lightest stimuli. Group 4: order N-V; as above, order of 
sessions reversed. 

Two slight changes were made in the instructions preceding the V sessions. First, the subjects were 
told that in order to break the monotony of the task, they would from time to time receive small pieces 
of paper. Secondly, in order to keep the value sessions of this experiment as near as possible to the 
conditions of the value sessions in the first three experiments, the subjects were told that, at the end of 


the first part of the session, they would receive a bonus worth 6s. for a book token. Table 1 sets out the 
summary of procedure in the four experiments. 


Table 1. Summary of procedure in the four experiments 
Group V-N 


Group N-V 
ex r ~ 
First Second First Second 
session session session session 
Exp. I 
First part of session AH FH F. 
Second part of session FG FG re an 
Exp. II 
First part of session BH FH FH 
Second part of session FG FG FG on 
Exp. IIT 
First part of session CH FH 0 
Second part of session FG FG ae va 
Exp. IV (a) 
First part of session DH FH FH 
Second part of session FG FG FG ra 
Exp. IV (b) 
First part of session EH FH FH EH 
Second part of session FG FG FG FG 


A: bonuses for book tokens given with each presentation of one of the two heaviest stimuli of the series: 
B: bonuses for book tokens given with each presentation of one of the two lightest stimuli of the series: 
C: bonuses for book tokens given with some presentations of all the stimuli of the Soe D: valueless bonuse’ 
given with each presentation of one of the two heaviest stimuli of the series. E: valucless bonuses given with 
each presentation of one of the two lightest stimuli of the series. F: no bonuses given with any of the stimuli. 
G: judgements of weight required of the subjects. H: judgements of weight not required of the subjects- 


en 
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i III. ResuLTS 
e over-all mean scale values of sti ii 

i timuli in both experimental iti i 
experiments are set out in Table 2. j anii 


Table 2. Over-all mean scale values of stimuli in the four experiments 


Stimuli 

A Ra: 

n 
int p K 2 3 4 5 6 7 8 9 Do 1-10 

xp. 200 249 287 346 401 455 5l6 56l 6-29 ' il 
n N 224 264 297 359 399 454 519 556 6-14 hed an 
xpIL y 167 216 257 303 359 412 49 542 599 650 4-83 
iik N L92 238 269 307 36t 436 481 öll 596 643 451 
xp. IIL V 197 22 284 339 389 457 528 557 621 652 455 
i N 205 238 281 337 386 446 50t 560 G14 655 4:50 
xp.IV V 229 251 304 346 304 442 506 544 607 645 4:25 
N 2lẹ 262 309 36l 399 453 505 554 603 639 423 


V: Experimental (‘value’) sessions. M: control (‘neutral’) sessions. 
(a) Range of the response scale 

nts to the two end stimuli. It was stated in the Introduction that 

tal situation described earlier would be expected 


x the ends of the stimulus series, and that they would consist of an increase in the judged 
ifferences between the stimuli lying at the opposite extremes of the series. This was 
tested by calculating for each subject in each condition the difference between the mean 
category assignments to the lightest (stimulus 1) and the heaviest (stimulus 10) stimuli of 


the series (range 1-10). 

to K analysis of variance for cross- 

SE he scores thus obtained. This was necessary i 

b a comparison of each subject with himself und 

th, ilt into the design by having half the subjects judging 
en in the neutral condition (V-N order), and the other half in th 

Pe increase in range for the value condition was found signi 
< 0-01 in Exp. I and of P < 0-05 in Exp. II. Similar analysis applied t 


id not show significant results. 
A supplementary assessment 

e neutral conditions was obtai 
“hve condition in Exps. I an 
Sessi m all the four experiments 
dor ons in the neutral condition 
‘ection for ties) was used (Siege 


wit imilar tests were run to compar ns 
h all neutral first sessions; the token value conditior 


Sessi 3 
essions; the value condition in Exp. III with value con‘ 
ken value condition in Exp. IV with value condition 1 


Tea, è 
cheq significance. 


ae? Category assignme 
e most marked effects of the experimen 


1957) was then applied 
the effects of practice, 
er the value and neutral conditions was 
the series first in the value and 
e reverse order (N-V). 
ficant at the level of 
o Exps. III and IV 


over designs (Cochran & Cox, 
n order to assess 


of the differences in range 1-10 between the value and 
ned by comparing these ranges in all the first sessions in 
d II with those of all the first sessions in the neutral con- 
(i.e. 16 first sessions in the value condition and 32 first 
). The Mann-Whitney U test for large samples (with 
1, 1956). The results are shown in Table 3. 

e the first sessions in: the value condition in Exp. IIT 
a in Exp. IV with all neutral first 
dition in Exps. I and II; and the 
n Exps. I and II. None of these 


r to obtain more detailed information about the 


(2) Iy s 
ater. te ranges. In orde: : i 
E twards from the middle, distances between judgements 
; Le. scores were 


Tetehj 
assi hing of the response scale outw' ined ‘concentrically’ 
Shed to other stimuli of the series were examined con yo 
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obtained from the data of the judged differences between the stimuli 2 and 9, 3 and 8, 
4 and 7, and 5 and 6. In Exps. I and II there was the expected (and very consistent) 
tendency for the ranges in the value condition to be larger than those in the neutral con- 
dition. The differences between the value and the neutral conditions increase as the ends of 
the series are approached. No such tendency is displayed in Exps. III and IV. (See — ' 
Fig. 1.) 

Table 3. Range of the response scale in first sessions for value condition 
(Exps. I and II) and for neutral condition (all experiments) 


V 55 52 52 49 49 49 49 49 47 47 45 44 43 42 34 27 
N 54 54 53 49 48 48 47 47 46 46 46 46 46 46 46 44 
42 41 41 40 40 39 38 38 38 36 36 35 34 31 31 29 Z 
U =161. z=2081. P=0-019. 
+0-4 
+03 
+0-2 


Tenths of category 
+ 
° 


-0-2 Le t a o a O 
5-6 47 3-8 2-9 1-10 
Ranges 


Fig. 1. Differences in range of the response scale between value and neutral conditions, 


The graph indicates the differences in terms of mean category assignments between the ranges in the value 
and the neutral conditions, These differences have been plotted as positive when the range in the value conditio” 
was larger than in the neutral condition; as negative when the range in the neutral condition was larger. 


(b) Shifts of individual stimuli 
As a next step towards a more detailed examination of the nature of the changes i? 


judgements just described, an analysis of variance was carried out for shifts of each 
stimulus in the series in all the experiments. Two only of these have been found significant 
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shi é éis 2 

B e a judgements of ‘lighter’ in the value condition for stimulus 1 in Exps. I 
ae (P nearly 0-01 in Exp. I; P < 0-05 in Exp. II). There is no a priori reason why the 
sor owards judgements of ‘lighter’ at one end of the series (stimulus 1) should be more 
tit ked or consistent than the shift towards judgements of ‘heavier’ at the other end 
: eee 10) in both experiments. The problem raised by this difference between the two 
S ` of the series will be returned to later, in the section devoted to the discussion of 
esults. 

(c) Shifts of the scale 
TI preclude any marked shifts of the scale 


The results reported earlier for Exps. I and 
o another within the experiments, as their 


as 3 aa 
= a whole from one experimental condition t 
d nd ales a R ` 
in feature are shifts in opposite directions of two segments of the series. This was con- 


a “ei by an analysis of variance using as data in both experiments the mean scale 
alues for the whole series of stimuli; the results were not significant. 


Table 4. Mean category assignments for the whole series of stimuli: comparison 
between first sessions in the value condition in Exps. I and IT 


Exp. I 4-98 4-75 4-53 4-45 4:33 4-06 3-96 3-82 
4:26 414 411 3-83 3-71 3-63 2:35 


Exp. I 4-43 
U=110. P=0-014. 
ies of stimuli: comparison between first 


T ; 
able 5, Mean category assignments for the whole seri 
sessions in the value condition in Exp. IT and first sessions in the neutral condition in all 


experiments 
First sessions in value condition (Exp. H): 
4-43 4-26 414 4-11 3-83 3-71 3:63 2-35 
First sessions in neutral condition (all experiments): 
5:49 4-92 4:89 4-75 4-58 4-56 4-49 4-46 
4-41 4:38 4:37 4:36 4:36 4:31 4:28 4:28 
4-25 4-24 4:22 4:20 4:03 4:03 4-02 3-92 
3-92 3:90 3-87 3-76 3-63 3-55 3-53 2-91 


U =765. z= 1-74. P =0-0409. 


fferences between the mean scale 
] conditions in different experi- 
Whitney U tests (Siegel, 1956) 


made of the di 


Supplementary assessments were 
arious experimenta 


v A 
alues for the series of stimuli in the v: 


p its, This was done by running & series of separate Mann- 
o ; ? i oeni : 
T mean scale values in first experimental sessions. The only significant differences were 


Ound between: first sessions in the value condition in Exp. I and first sessions in the 
Value condition in Exp. II (in Exp. I the whole series judged ‘heavier’; see Table 4); and 
Tst sessions in the value condition in Exp. II and first neutral sessions in all the four 
°Xperiments (in Exp. II the whole series judged ‘lighter’; see Table 5). The differences 
etween first sessions in the value condition in Exp. I and first sessions in the neutral 
Condition in all the experiments were in the direction of the series judged as heavier in 


Xp. I, but they did not reach significance. 


IV. Discussion 
The experiments confirm the main hypothesis: that an association of value with either end 
a series of stimuli results in an increase in the judged differences between the stimuli 
This increase seems to be a direct function of the 


né °F near the opposite ends of the series. 
arness of the stimuli to the ends of the series. It has been argued that these effects of 
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value represent a special case of end-anchoring, i.e. that the association of value with one 
end of the series increases the salience of the stimuli at both ends of it, and thus enhances 
their anchoring properties. Some of the results reported earlier are in need of further 
discussion. 


(a) Amount of increase in the range 


It can be seen from Table 2 that the increases in range from the neutral to the value 


i One explanation of the discrepancy seemed possible: the extent of shifts could reasonably 
expected to depend not only on the proximity of the stimuli to the end of the series, 
but also on the degree of ambiguity of the stimuli, 


thesis here would be that, at equal di 
> at equal distance from the end of i iguous 
the stimulus, the more markedly will it be shifted. Va ees E we iy 


This subsidiary finding contains a warning against 


: an over-generalization of the results 
obtained. Value, and possibly other abstract attrib 


utes of stimuli, may be expected to 
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a certain effects on the judgements of the physical attributes of these stimuli; but 
e ects must be expected to be slight when the stimuli are very clearly discriminated. 
Ps are, however, three grounds for believing that this limitation of the applicability of 

€ results is not very far-reaching. (i) The range of the response scale was significantly 
larger for the value condition despite the fact that discrimination between the stimuli of 
the Series was good. Departures from perfect positive correlations between judgements and 
Weights of stimuli in the mean category assignments of individual subjects were very few. 
(ii) The shifts were more marked for the stimuli at or near the ends of the series despite 
the fact that the variability of judgements tended to decrease as a direct function of the 
distance of the stimuli from the middle of the series. (iii) More generally, the usual judge- 
ments of magnitude in ‘everyday life’ can hardly be described as an outcome of slow, cool 
and mature deliberation undertaken in perceptually optimal and static situations. 


(c) Over-estimation 

: The present results are directly relevant to the problem of perceptual over-estimation. 

Over-estimation’ due to value or to some related variables has been demonstrated in a 
humber of experiments; but no consistent theory has been offered either to explain it or 
to predict when it would or would not occur (see Tajfel, 1957). Discussions found in the 
literature would not allow one to choose between the following alternative predictions of 
the outcome of the experiments described here. (i) Due to an association of value with the 
Weights, all the stimuli should be judged heavier in the value than in the neutral con- 
dition, i.e. there should be an over-all shift towards ‘heavier’ of the whole series in Exps. 
L H and III. (ii) Due to an association of value with certain weights of the series, these 
Weights (and possibly the ones near to them) should be judged heavier in the value than in 
he neutral condition, i.e. in Exp. I the response scale should expand, in Exp. II it should 
contract, The results do not support either of these predictions. 

A variant in the simple statement that an association of value with a stimulus results in 
an increase of the judged or perceived magnitude of this stimulus exists in one attempt at 
explaining the phenomenon. This can be roughly summarized as: ‘the bigger the better, 

herefore the better the bigger’. Its corollary would presumably be: ‘the smaller the 
etter, therefore the better the smaller’. Murphy’s discussions about autism in perception 
(see Proshansky & Murphy, 1942) would come very near to this formulation. Predictions 
at would follow from these ‘autistic’ views would come nearer to some of the results 
“escribed above: specifically it could be expected that the over-all judgements of weight 
ìn Exp, I would shift towards ‘heavier’; a shift towards ‘lighter’ should occur in Exp. IT; 
and no shifts should take place in Exps. III and IV. As was seen earlier, this prediction 
Was not confirmed in an analysis of shifts within each of the experiments; but it found a 
Imited confirmation in comparisons of mean scale values between the experiments (see 
. On the other hand, this theory has no means of explaining why judge- 


ables 4 and 5 
) es shifted away from the rewarded end. Also, a closer 


eit of some stimuli of the seri 3 ee 
Ook at the shifts of individual stimuli reveals that in Exp. I the heavier six stimuli of 


he series shift towards the heavy rewarded end; the lighter four shift in the opposite 
rection, The reverse happens in Exp. II: the six lighter stimuli shift towards the light 
rewarded end, the four heavier in the opposite direction. It is quite possible that the 
Ulerences found between the mean scale values in Exps. I and II reflect no more than this 
di erential pull of the larger segment of the series towards its anchoring rewarded end. 
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Two further and related points are possibly of some importance. First, since the over- 
all shifts of the series predicted by some form of the autistic hypothesis may be viewed as 
a by-product of the internal changes within the response scale described earlier, its use 
as an explanatory and a predictive device conceals the more basic modifications in the 
judged relationships between the stimuli of the series due to value anchoring. Secondly, 


the autistic view can hardly be considered as a theory explaining the facts: it is merely 
restating them in dispositional terms. 
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Psychology, both in Oxford; Dr R. Audley and Dr A. R. Jonckheere from the Department 
of Psychology, University College London; and Dr W. Sluckin and Mr Douglas Graham 


from the Department of Psychology, University of Durham. The investigation was 
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THE STROBOSCOPIC PATTERNS 


Il. THE PHENOMENOLOGY OF THE BRIGHT PHASE 
AND AFTER-IMAGES 


By J. R. SMYTHIES* 
Psychological Laboratory, University of Cambridge 


A detailed study has been made of the bright phase patterns of Brown & Gebhard (1948) produced by 
looking at a uniform flickering field. The patterns have been classified on the basis of their geometrical 
properties. The subjects have been classified on a basis of the different types of pattern they report. 
The types of movement encountered and the effect of varying a number of parameters were investigated. 


The after-images produced by this means were observed in a similar manner. 


J. INTRODUCTION 


Ina previous paper in this J ournal (Smythies, 1959) an account was given of the strobo- 
d on looking at a large 


Scopic patterns (the sensory patterns observed in the visual fiel 
Uniform surface illuminated by a flickering light) and particular attention was given to 
the dark phase of these patterns first described by Brown & Gebhard (1948). The present 
Paper will be concerned with a description and analysis of the bright-phase patterns and 
of the interesting after-images obtained by this means. The bright-phase patterns have 
been known for considerably longer than have the dark-phase patterns, having been dis- 
overed by Purkinje in 1823. He obtained the effect by looking up at the sun with his 
eyes closed and passing the spread fingers of one hand rapidly to and fro in front of his 
ges He described primary and secondary forms, the latter developing out of the former. 
rimary forms included a checker-board covering the whole field, large hexagons, 
Shifting zig-zag lines, a central rose-leaf pattern: secondary forms included an eight- 
Tayed star Bid rectangular spiral. These were very changeable. Helmholtz (1924) also 
Mvestigated the phenomenon and reported a central rosette figure surrounded by irregular 
Spots increasing in size to the periphery- After Helmhol 


tz a number of investigators 

; ; i 

Studied the Prévost-Fechner-Benham colours obtained by such means as Benham’s top; 
ence to hexagonal figures, grl 


Some of these made brief refer ds, radial lines and iy 
Produced by such stimulation (cf. Fechner, 1838; Brewster, 1861; Aubert, 1865; Exner, 
1870; Pauli & Wenzl, 1924). Edridge-Green (1925), in his Physiology of Vision, described 
Various phenomena induced by intermittent light, such as networks, star figures and 

ĉXagonal patterns, all of which he attributed to the entoptic visualization of various 
Tetinal structures such as blood vessels, macular pigment or the pigment cells of the 


tetina, This constitutes the first hypothesis of their origin. In recent years Grey Walter 
(1950) has given a brief description of the phenomenon as encountered in the course of 
Photic stimulation in electroencephalogram work. He noted their geometrical form 
(Particularly checker-boards and catherine wheels) and their incessant movement. He 


further constructed the second hypothesis as to their origin: that they arise from the 
n the nervous system by the intermittent stimulation 


In wi š A 
terference with a scanning system m 


Gen. Psych. 50, 4 
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and he gives the existence of the patterns as support for his hypothesis that there are such 
scanning mechanisms in the visual nervous mechanisms. Gebhard (1943) described the 
patterns in a paper devoted to the chromatic phenomena produced by intermittent 
stimulation of the retina as follows. ‘There were also a variety of mobile geometrical 
patterns too numerous to mention. These filled the entire central portion of the field and 
were present most of the time.’ In a later paper, Brown & Gebhard (1948) made the first 
classification of the phenomenon into its ‘bright’ and ‘dark’ phases. They noted ‘a most 
remarkable and beautiful display of colour and form perceptions’—the patterns were 
thought to be roughly similar to Purkinje’s descriptions but important differences were 
noted. The bright phase was dominated in their two subjects by chromatic geometrical 
patterns—either windmill vanes, a checker-board, hexagons or rainbow bands. The dark 
phase was described in part I of the present paper. They raised the question: ‘Why is the 
number of different patterns apparently limited when one might have expected limitless 
variety?’ And they concluded: ‘These visual patterns are manifestations of intrinsic 
bias or anisotropy of the visual mechanism, more probably physiological than physical.’ 
Costa (1953) described three types of pattern obtained by sitting with shut eyes in front 
of a flashing lamp. These types were (a) autoscopic, (b) geometrical, and (c) hallucinatory. 
(a) These patterns were fragmentary and were produced only by very intense lights. They 
consisted of ‘ramifications of retinal veins, hexagonal cells of the choroid, a lozenge 
probably corresponding to the point of exit of the optic nerve, stripes, circles, etc.’ (b) The 
geometrical patterns were predominant and consisted of patterns with radial symmetry 
or, more rarely, of regular stripes or waves. In some cases, there were strong movement 
effects with vortices and wavelike motions of the whole field 
ornamental designs, roman roses and gothic desi 
as horses, sails, eyes, 


, kaleidoscopic effects, 
gns. (c) A few subjects saw objects such 
spiders, etc. Costa also reported individual differences between 
subjects. In some, the geometrical patterns were achromatic; in most, 


matic; in others, the movement effects were predominant. Mundy-Castle (1953) re- 
ported the patterns and noted that ‘the most common are visual in the form of moving 
concentric rings with a faint cross or regular spoked figure radiating from the centre, 
together with myriads of small shadows or criss-crossed elements forming a shifting 
network of colours changing both spontaneously and with different stimulus frequencies. 
At low frequencies (below 8 f./s.) there is less movement and vivid colours seem to fill the 
head, whilst above 30 f./s. a homogeneous blue-white field is seen. Every subject we have 
tested (approximately 1000) capable of doing so has reported perception of visual move- 
ment, pattern and colour during stimulation within the 4-25 f, /s. range’. He put forward 
the third hypothesis to account for their origin: ‘the interaction between spontaneous and 
evoked electrical rhythms and the augmentation of activity harmonically related to the 
stimulus frequency’. Blum (1956), in the most extensive study of the bright phase made 
to date, conducted experiments to see if there was any difference in the type of pattern 
between normal, brain-damaged and schizophrenic people, During the course of this, be 
reported the following types of pattern: checks, mesh, cubes, boxes, squares, diamonds; 
triangles; rays, snowflake-like; ovals, disks, holes, circles, spirals, half-circles, arcs: 
crescents, tubes, cones, waves; lines, dots, spots, mottle 
images. 


they were chro- 


; also, in some subjects, meaningful 


The present investigation was undertaken with two main objectives. First, to discov” 


the natural history of the patterns in as great a detail as possible. Secondly, to use the 
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form of the patterns under various conditions as a basis for deduction about certain 
principles of action of the visual mechanisms. The argument here may be put as follows 
nh sor ee ERES ~ n of a ‘black box’. The input isa temporally 
naa p a y un orm light s im us of the retina. The output is a report by 

he organism of the perception of geometrical patterns (temporally continuous, spatially 
diversified). That is to say, a faulty classification is made of this particular stimulus type. 
Tt is therefore possible that, if we can find out any regularities and principles underlying 
this faulty classification, this will give us direct evidence from which we can deduce, if 
we know the sorts of classification mechanism that are possible (cf. Uttley (1954) and 
Beurle (1956)), features about the visual mechanisms themselves. This faulty classification 
might arise out of faulty, ambiguous or misleading coding by the peripheral mechanisms, 
or from defects in transmission of the coded messages, or from the inability of the cortical 
classificatory mechanism to handle these particular configurations of coded messages 
correctly because of its particular specifications. This argument will be elaborated later, 
but an example here will clarify the possible gains from such an investigation. Suppose 
that we have a television mechanism employing scanning, and the problem is to find out 
the form of the raster employed without inspecting the screen closely. This may be done by 
asking for the studio to be illuminated by an intermittent light at various frequencies. 
As soon as the flash frequency falls below the frame frequency, ‘illusory’ geometrical 
patterns will appear on the screen in the manner described by Grey Walter (1950). Now 
the form of these patterns will be determined by the form of the raster used, i.e. a linear 
raster will give either a series of straight parallel lines vertically orientated in the case of a 
vertical raster and horizontally orientated in the case of a horizontal raster, or else to 
patterns built out of short parallel straight lines. Similarly, a polar scan will give rise to 
circles or sections of circles or spirals or patterns built out of these, and a radial scan will 


give rise to radial arrangements. Now if Grey Walter is correct in supposing that scan- 
] mechanisms and determine the form of the 


ning processes are important in the visual 

Stroboscopic patterns, clearly these forms will give us information as to the form of the 
raster—or the physiological equivalent of a raster—actually employed by the visual 
mechanisms, Even if we reject the scanning hypothesis, the patterns may, nevertheless, 
give us information as to details of operation of the mechanisms responsible for their pro- 
duction, So the details of the patterns become of general interest. 


II. MATERIAL AND METHODS 

These were the same as described in part I of this paper. The following shorthand will be employed in 
this paper. The runs with both eyes open after both eyes have been shut will be called SO; the runs with 
One eye open after both have been closed, SR; the runs with one eye open after both eyes have been open, 
; and the runs with both eyes open after one has been shut, RO. In the former three types of run all 
Patterns reported for the whole 60 sec. of the run were counted. In RO runs, only the initial patterns were 
counted, The term initial pattern refers to any pattern reported during the first 10 sec. of the run, and the 
term developed pattern refers to any pattern reported thereafter. SR, OR and RO runs refer equally to 


either 
Se III. RESULTS 
(1) General features of the patterns 
y one subject will remain constant 
vidual variation in the patterns 
cts, although this variation is 
19-2 


(i) The general features of the patterns experienced b ; 
for that subject for years. (ii) There is a good deal of indi 
and sequence of patterns experienced by different subje 
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always within definite limits. Subjects may be classified into different types ona basis of 
these differences (see § (2) below). (iii) Individual differences may be distinguished and 
classified on the following bases. (a) the main types of pattern present and the number of 
different types reported ; (b) the sequence in which these patterns occur; (c) the complexity 
of the patterns; (d) the constancy of the patterns, i.e. if one pattern tends to stay for a 
long time or if there is a continual flux and change of pattern; (e) the amount of patterning 
present, i.e. if there is always (at adequate levels of illumination and frequency) a definite 
pattern present, or if there is just a confused or uniform field most of the time out of which 
fleeting patterns may or may not appear from time to time; (f) whether the patterns fade 
or disappear on continued stimulation or not; (g) the range of response to different para- 
meters of stimulation (illumination, frequency, colour); and (h) the differences between 
binocular and uniocular stimulation. 


(2) Classification of individual subjects 

Method of classification. The patterns observed were either constructed of straight lines or 
of curved lines and only very rarely of both as connected elements of the pattern. Further- 
more, some people observe a few dominant constant patterns, others many changeable 
patterns. These two facts were used as a basis of the two main types of classification 
employed. The reports of each subject of each type of pattern were counted and tabu- 
lated for both the initial patterns (1.P.: obtained in the first 10 sec. of stimulation) and 
the developed patterns (D.P. : obtained after the first 10 sec.). Points of detail here were as 
follows: single lines (other than a clear-cut circle, spir 
mottles, streaks, ete. A central 
g, as this might merely represent 
e type of pattern was considered 


frequency of patterns was further tabulated into bino 
into white and monochromatic light. 

Classification. Subjects may be classified into seven types on a basis of the amounts 
and relationships of straight-line and curved-line patterns as follows. Class Ia. Dominant 
initial straight-line patterns going to dominant curved-line patterns ( 
rotating catherine wheels) (7 subjects). Ib. With binocular stimulation a 
stimulation shows very few curved-line patterns (due to the domi 
vertical lines) (3 subjects). Ic. Equal straight- and curved-line patterns going to dominant 
curved-line patterns (3 subjects). Id. Dominant straight-line patterns going to equal 
straight- and curved-line patterns (6 subjects). Class II. One particular straight-line 
pattern alternating strongly with a particular curved-line pattern (3 subjects). Class II. 
Very few straight lines (1 subject). Class IV. Very few curved lines (2 subjects). Class V. 
Very variable patterns in no clear sequence (2 subjects). Class VI. Very little pattern 
(3 subjects). Class VII. Dominant complex maze/mosaic/snowflake patterns (2 subjects). 
Two subjects remained unclassified (for details see below). 

The second means of classification yields three grades. Grade A. Those subjects 
reporting a large number of different patterns (13). Grade B. Those subjects reporting # 
few dominant patterns (16). Grade C. Those subjects intermediate between these two (3) 
(Subjects 4, 22, 29). Of the two subjects unclassified above one was in grade B and one 1” 
grade B with the Aldis lamp and in grade A with the strobe. 


cular and uniocular stimulation and 


including central 
s for La: unioculat 
nance of parallel 


J. R. SMYTHIES 309 


m Miesai eae roe s found in grades A and C are given in Table 1, and the details 
t ution of the straight-line and curved-line patterns in Table 2 
Brief accounts of those subjects showing a few dominant patterns will be given indi. 
vidually. These tables show that, for grades A and C, radiating lines er s aes 
parallel lines or circles are frequent initial patterns: moderately frequent Š foie bi 
moderately infrequent are cross, diamond, mosaic, ellipse; the rest are infrequent. (cones: 
0-10 infrequent: 11-25 moderately infrequent: 26-29 moderately frequent: 40 frequent). 
Developed patterns: frequent, radiating lines, circle, vortex; moderately frequent, cross, 
grid, squares, parallel lines, spiral; moderately infrequent, cross, diamond, mosaic, flower 


pattern; the rest are infrequent. 


Subject 3. 


Subject 5. 


Subject 9. 


Subject 10. 


Subject 20. 


Subject 23. 


Subject 11. 


Subject 2. 


Subject 8, 


Grade B. Class Ia. All patterns observed are given, and in order of frequency 


LP. 
D.P. 


LP. 
D.P. 


I.P. 
D.P. 


I.P. 


LP. 


LP. 


. A central vortex or spot (binocular); only 


. A catherine wheel with dim 


. (binocular). A herri 


. A strong and regular alternati 


(straight-line patterns ordered separately to curved-line patterns). 

A star (8 limbs) or a cross (4 limbs) made up of piece of herring-bone (PI. 1, fig. 1,. 

Two-banded concentric rotating circles (Pl. 1, fig. 2) (binocular); shimmering centri- 
fugal motion (uniocular). Total species of pattern reported: 3. 

SO, a grid or checker-board; SR, nil; OR, radial lines; RO, a grid or mosaic. 

SO, a catherine wheel or a central flower pattern rotating; SR, OR, little bright phase, 
a dominant dark phase. Total 6. 

A star (Pl. 1, fig. 3) or simple snowflake. RO, a check or checker-board. 

‘A central vortex with the initial pattern lingering on in the periphery of the field as a 


mottled effect. Total 5. 
SO, RO, mosaic; SR, OR, vertical lines. 
a central spot (uniocular). Total 3. 


circle or spiral. 
The latter may invade the 
cross, mosaic or spiral. 


mb, occasional star, mosaic, 
herring-bones in the periphery. 


whole field at times in streaming bands; occasional star, 


Total 8. 
SO, SR, an initial uniform field for a few seconds in which a vague mosaic develops 
mainly in the periphery; OR, RO, the mosaic develops at once. 
heel: dim herring-bones or mosaic in the periphery. 


A herring-bone or honeyco! 


. A central spiral or catherine w. 


Total 4. 

Class Ib 

SO, a central sun with radiations, an occasional diffraction pattern or maze; SR, RO, 
a uniform field or occasional radiations; OR, a diffraction pattern (Pl. 1, fig. 4), an 
occasional maze or honeycomb. i , i 

(binocular). A ‘chain and vortex pattern’ described more fully in § (3): (uniocular) 

diffraction pattern or radiating sun alternating with a strong dark phase, never the 


‘chain and vortex pattern ’, Total 5. 


Class II 
res variously described as tiron crosses’, ‘snow flakes’, ‘ice crystals’ 
xt-fig. 13) being variations on a common theme: very oc- 
OR, a quite different effect being one of a 
le effects’, ‘graining effect’, ‘porphyry’, 


A number of figu 
and ‘teazle heads’ (Te: 
casionally cross, diamond, herring-bone. 
class of closely allied patterns called ‘ripp! 
also a molecule effect (Text-fig. 13). 

nating strongly with a central rotating ball; 


ng-bone pattern alter 
(uniocular) a uniform field or a general ripple with an occasional trace of herring-bone 
and very dominant dark phase patterns. Total 5. ; 

A uniform field, once only a cross. OR, mandala, cross, circles, spiral (Pl. 1, fig. 5), 

nd vortex. 
pendor a on between & mandala (Text-fig. 14) and a spiral (Pl. 1, 
d, a snowflake, ‘lines of force around a bar 

. 5); much less frequently a great monad, » “Ti 

peat pattern, & pseudosphere, ellipse, doughnut and ‘three-legs of the Isle of 

= 


Man’. Total 12. 
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Table 1. Analysis of frequency of type of pattern in grades A and C 


P : ; 5 s ; 3 A, C, scored 
bi f subjects in which pattern was not seen; B, 1.P.; D, D.P. Columns A, Gye 
ae = P Ta es A This A was obtained by tabulating for each pattern fhe number of ae F rae he 
3A, LP.; C, D.P. i e i 
tern reported by a subject, and the second, third and fourt: most frequent. t w 
ee PATTI TERS 2 and fourth 1. Notice the preponderance for 1.P. of, in order; squares, radinan 
the grid parallel lines, and circle and flower patterns; for D.P.; vortex, circle, radiating lines, spiral, para 
lines, and squares (the first six is given in each case).) 


LP. D.P. 
oF oo HF 

Pattern A B D 
1 51 3 42 J 
2 14 10 21 7 
3 4 13 1 14 
4 0 15 0 16 
5 5 12 1 14 
6 49 4 29 9 
7 52 4 32 7 
8 1l 8 22 7 
9 0 16 0 16 
10 0 12 8 13 
ll 44 5 34 10 
12 0 15 1 12 
13 6 12 0 15 
14 2 12 0 16 
15 5 10 6 12 
16 18 7 17 9 
17 0 16 0 16 
18 44 8 76 4 
19 14 13 6 13 
20 0 15 8 15 
21 8 14 37 7 
22 8 14 8 15 
23 9 14 6 13 
24 0 16 0 16 
25 0 16 0 16 
26 2 15 80 2 
27 32 13 12 13 
28 9 14 0 16 


Code for numbering patterns. For tables 1 and 3 


Straight-line patterns Curved-line patterns 


1. Radiating lines 18. Circle 

2. Cross 19. Ellipse 

3. Cob-web 20. Parabola 

4. Mandala * 21. Spiral 

5. Snowflake 22. Hyperbola 

6. Grid 23. Sine waves 

7. Square or rectangle 24. Magnetic field 

8. Diamond 25. Wedges (*) 

9. Diffraction pattern * 26. Vortex 

10. Checker-board 27. Flower pattern 

11. Parallel lines 28. Fingerprint pattern 
12. Triangle Miscellaneous 
13. Herring-bone 29. Design 

14, Zig-zag lines , 30. Image 

15. Honeycomb 31. Blob, dots, ete, 
16. Mosaic 32. No pattern 

17. Crystals 33. 


Miscellaneous straight-line pattern 


34. Miscellaneous curved-line pattern 
35. Veins 


* More than 90% of the total count contributed by 1 subject. 


Subject 27. 1p. 


\. 


D.P. 


Subject 14. tv. 


Class 


IA 
IB 
IC 
1 ID 


XI 
XI 


XII 
XIV 
xv 

EVI 


XVII 


XI-VII 


Subject 1, 


D.P. 
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Concentric circles, central rotation or a cross; rarely vertical or horizontal lines, a 
honeycomb of wavy lines. 

A cross alternating regularly with a catherine wheel or less often with concentric 
circles; sometimes one of these alone; rarely radial lines, vertical lines, small squares. 


Total 8. 
Class III 


pattern; occasional concentric circles, circles enclosed in diamonds, 


SO, mostly no 
attern; occasional 


honeycomb and the figure shown in Text-fig. 15. SR, mostly no p: 
concentric circles, a complex scalloped pattern, a wedge pattern and vertical lines. 
OR, the dominant pattern was a remarkable pattern composed of wedges described 
further in § (3) (m) below. RO, the interesting feature here was a spot which appeared 
in front of the newly opened eye and which took up to 30 sec. to centre; other- 
wise mostly a uniform field or occasional concentric circles, or the Text-fig. 15 


pattern again. 

The dominant pattern was coi 
pattern or complex scalloped pattern (PI. 1, fig. 6); 
the wedge pattern (SR and particularly OR). Total 7. 


centric circles sometimes complicating to a flower 
also magnetic lines of force and 


Table 2. Analysis of straight-line patterns (SLP) and curved-line 


patterns (CLP) in each class ; Aldis, Strobe and colour 


(In the ratios decimals are only given below 10.) 


LP. D.P. 
J 
Subjects SLP CLP Runs SLP CLP Runs 
7 Rati 13 1 1237 1 24 915 
Range 22-205 0-12 — 0-28 19-110 = 
i 15 1 296 26 1 232 
i Sood 40-128 2-10 — 44-66 14-27 = 
3 Ratio 1:2 1 342 1 41 248 
Range 12-41 11-36 — 39 21-68 — 
6 Ratio 13 1 795 13 1 600 
Range 25-77 2-5 — 11-4 12-26 — 
19 Ratio 8-1 1 — > A Y a 
3 i 56 1 508 “2 g 
j A 20-82 720 — 27-74 13-88 aa 
1 Ratio 1 56 151 f 39 113 
Range 11 52 oad = a = i 
i 248 1 gi 2' 
: Tage 15-173 0-1 — 70-77 0-14 = 
2 Ratio 13 1 172 19 1 130 
° Range 13-53 940 — 15-45 E re 
3 Ratio 5 1 325 1 Lö 238 
Range 4-26 1-6 == 0-10 4-13 — 
1 158 
2 Ratio 73 1 190 7 ` 
Range 26-47 0-1 — 26-32 0-8 = 
32 Ratio 6 1 4363 1 1:05 3289 
Class IV 
terns reported by this subject were remarkable for their interesting and regular 
Tapae 2 SO 1.P., a pattern of thin blue scroll line 


form and their regularity of reproduction. 


f i Pl. 2, fig. 7); 
ze E ra D.P., i i bas diamond with a collection of red and 
star a tsina ands checker-board in various colours around. SR, a similar series 
sa ie checker-board came in earlier and the patterns were less well marked. 
OR, here the initial pattern was & checker-board which faded usually to a uniform 


field sometimes with a diamond and dots. RO 1.P., the same symmetrical pattern 


of thin blue lines. Total 4. 


sometimes the thin blue lines formed a 
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Subject 13. rp. SO, SR, a diamond spiral (PI. 2, fig. 8) or central diamond; less often a cobweb, checker- 
board, four-leaf clover, or a pattern of squares. OR, a mosaic or grid; less often a 
cobweb or a reticulate pattern; RO, a checker-board, diamond spiral, diamond, 
grid, or concentric squares. 

D.P. The diamond spiral alternating at times with a group of parallel sine waves arranged 
diagonally and moving downwards across the field (Text-fig. 16). Total 10. 
Subject 24. np. A honeycomb (occasional mosaic or cobweb) or circles (occasional vortex or spiral). 
D.P. Honeycomb or circles. Total 6. 


18. Line drawings copied by the author from line 
immediately after observation. 

at A righ ‘snowflake’ and ‘teazle-head’ patterns. 1.p., subject 2. Also one molecule 
e - +ext-fig. 14. Mandala figure. D.P., subject 8, Text-fig. 15. Complex figure. D.P., subject 14- 


Text-fig. 16. Sine waves. p.p subjec i 
Fi; ject 13. Text-fig. 17. i i st- 
fig. 18. ‘Faults’ with grecian scrolls. Subject 18, s S les OVES ae igang aaan DE 


Class VII 


Subject 25. The patterns were dominated by a snowflake formation made up almost entirely of 
straight lines (thus this subject also belongs to class 4) 
LP. Snowflake with occasional variants of this (butterfi j 
occasional ‘falling snow’, cross, mosaic, star. 
D.P. Snowflake with the same occasional variants; occasional grid, cross, circles, rotation”: 
Total 8. ý i ¢ 
Subject 35. 1.p. A complex line figure of overlapping hexagons in fourfold radi vering 
the contresotithe RIL S old radial symmetry not co 


D.P. A complex maze/mosaic pattern (PI. 2, fig. 9). No other patterns. Total 2. 


y-wing, crystals, Christmas tree); 


TERS 
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Unclassified subjects 


Subject 6. Lp. and D.P. Aldis. The onl: y: 
ko uP, RB: 5 ly pattern seen was a cross on a ground beari ç: 
pattern (i.e. class IV). Total 2. 7 Ea os 
Strobe. 1.p. Cross, parallel lines, grid, honeycomb, magnetic field pattern; flower 


pattern, vortex. 
D.P. Star, cross, grid, vertical lines, checker-board, diamond spiral; but mostly curved-line 

patterns—vortex, spiral, ellipses, circles, nebula. 

These patterns were sometimes made up of dots but more often by lines (i.e. class I). 
Total 15. 

This subject showed very few patterns with binocular stimulation, mostly just small 
elliptical disks covering a small area at the centre of the field. With uniocular stimu- 
lation a tartan or grid pattern was dominant. Otherwise only very occasionally 


Subject 7. 
honeycomb or squares, Total 4. 


(3) Particular features of the patterns 
Classification of the patterns. Class 1. Unformed elements such as odd blobs, splodges, 
dots, streaks, mottles. Class 2. Single lines, usually diagonals, may cross the field: there 
may be rainbow lines. Class 3. Patterns based on parallel straight lines. Class 4. Patterns 
based or a radial arrangement of straight lines. Class 5. Patterns based on straight lines 


not simply parallel such as a honeycomb, herring-bone, maze or zig-zags. Class 6. Patterns 
based on curved lines. Class 7. Designs and formed images. The details are given in 


Table 3. 
Classification of movements. (i) Rotation of whole or part of the pattern either clock- 


wise or anticlockwise. Sometimes the centre may rotate one way and the periphery the 


Table 3. Total number of reports of each pattern per 1000 runs: 
white and monochromatic light 
(Total runs: 1.P. 4363, D.P. 3289. See Table 1 for code for numbering patterns.) 


Pattern LP. D.P. Total Pattern LP: D.P. Total 
1 78 34 112 22 1 1 2 
2 58 50 108 23 1 3 4 
3 "a 3 10 24 1 r 2 
4 4* 17* 21* 25 Ti 6* 13* 
5 15 6 21 26 12 156 168 
ti a 110 272 27 10 6 16 
= 162 28 1 03 13 
6 37 29 66 3 55-4 271-6 327 
7 34 22 56 
8 11 34 45 29 1 1 2 
9 7* 17* 24* 30 1 3 4 

10 20 15 35 31 247 276 523 

n 56 32 88 32 286 240 526 

12 1 1 2 33 5 di 6 
= 316 34 6 8 14 

x 166 150 ae i a a 

13 4 2 ag Esp. 408 320 728 

n i it 37 Te. 614-2796 341 

16 50 36 86 

17 2 1 3 

x 15 59 134 

18 20 63 83 

19 1 2 3 

20 0-4 0-3 0-7 

21 i 33 34 


* More than 90% of reports from one subject only. 
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other. The rotation is usually about a stationary centre but epicyclic rotations also 
occur; (ii) centrifugal and centripetal motion; (iii) linear O reat . 
parallel straight or wavy lines or of the whole ofa mosaic pattern moving either regularly 
across the screen or as an irregular jiggle; (iv) rocking of a star figure around its centre or 
a waving of its arms up and down; (v) a streaming motion along lines, particularly 
diagonals; (vi) the oscillation of a point; (vii) the relative line-to-line motion of the 
elements of a zig-zag pattern, either a concertina motion or a creep (Text-fig. 17); (viii) 
topological stretchings as though the whole pattern were on a rubber sheet being stretched 
in various directions; (ix) 3-dimensional movements of patterns rotating into the plane 
away from the observer, or the whole pattern may approach or retreat from the observer. 
Interrelation of pattern and movement. Each pattern shows a characteristic range of 
different movements as follows: (i) Vortices: simply rotate either way, or rotate and ex- 
pand with new vortices appearing at the centre to expand in turn; they may jig up and 
down. (ii) Concentric circles: centrifugal or centripetal progression, rotation and dis- 
tortion; the centre may itself rotate in an orbit. (iii) Ellipses: rotation, the centre may 
itself rotate; once a curious rocking about one point on the circumference. (iv) Spiral: 
rotation, the centre itself may rotate, distortion. (v) Cross and star: rocking, rotation, 
internal movement along the constituent lines which themselves remain stationary. 
(vi) Concentric diamonds : rotate only, the central ones may rotate in the opposite direction 
to the peripheral ones. (vii) Concentric squares: rotation, centrifugal motion of squares. 
(viii) Diamond spiral: internal motion of dots along its constituent arms, distorts. (ix) 


Mandala: waves its arms, distorts. (x) Parallel vertical straight lines: internal movement 
along the lines, slight displacements and tiltings; they never rotate and only very rarely 
move at right angles to their own length. The 


se lines in any number (i.e. more than 4-5) 
are only obtained with uniocular stimulation. (xi) Parallel straight diagonal or horizontal 
lines: these commonly move at right angles to their own length. They are commonly seen 
with binocular stimulation. (xii) Parallel vertical, diagonal or horizontal sine waves: 


commonly move at right angles to their own length. (xiii) Grid and checker-board: these 
are usually stationary but may move as a whole across the screen. Never rotate. (xiv) 
Honeycomb: rotation, bodily motion across the Screen, or two superimposed honeycombs 
may counterrotate. (xv) Herring-bone: this may undergo complex motions—concertina- 
like, rotation or linear translations of the whole or part, distortion, 3-dimensional move- 


ments. (xvi) A regular mosaic of small squares, triangles, diamonds, etc. : again this may 
undergo complex movements: centrifu often combined with rotation); 


» a kaleidoscopic jumble. (xvii) An irregular 


plex translations, rocking, con- 
to-line creep, 


The complex motions of these last three types of topologically disconnected patterns 
stand in interesting contrast to the relative 


: s paucity of movement of the topologically 
connected grids and checker-boards, This list is not necessarily exhaustive and shows only 
what has been observed in 35 subjects. 


The modes of change of pattern. One pattern may change into another in any of the 
following ways. (i) By continuous transformation, Examples which occurred were 2 
family of parabolas which curled round to form concentric circles, which in turn developed 
into a spiral. Another instance was horizontal line 


S which developed into a grid and the? 
into a brick-wall effect. These transformations were not very common. (ii) By a sudden 
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change of one to the other without continuity. (iii) The first pattern may break up into 
a moving mass of broken pattern out of which the new pattern slowly crystallizes. (iv) A 
patternless field may intervene between the two patterns. A vortex may change its 
direction of rotation in one of four ways. It may slow down, stop and then start up again 
the other way; the change may be quite sudden; or the vortex may turn over into the 
third dimension and thus come back rotating the other way. Once the vortex developed 
into a figure of eight. The original half then faded leaving the new half as a vortex going 
round the other way. 

Fatigue effects. Two effects of prolonged viewing were noted. In some subjects there 
was quite a marked fading off of the patterns even after only 30-45 sec. of viewing. In 
other cases there was no such fading off even after many minutes. Furthermore, if specific 
effects such as the production of parallel vertical lines with OR are sought repeatedly, 
the pattern will usually be obtained clearly the first few times and then with increasing 
difficulty. In the experimenter, prolonged viewing induced strong concertina movements. 

Periphery versus centre of field. There is very often a difference between the periphery 
and the centre of the field. The commonest is to have a vortex or some curved-line or 
rotating central pattern in the centre with a mosaic or herring-bone in the periphery 
(Pl. 1, fig. 5). Also, there may be a pattern only in the centre or only in the periphery. 
The size of elements of a pattern may also increase to the periphery (e.g. the diffraction 
pattern of subject 11 shown in Pl. 1, fig. 4); on the other hand, it may not as in checker- 
boards or grids which remain uniform. 

Uniocular versus binocular stimulation. Most subjects reported that the patterns with 
uniocular stimulation were generically the same as those seen with binocular stimulation 
but that they were on the whole much less clear-cut and definite to the extent that 
definite elements of the pattern might be lost. Two subjects however reported that they 
Were more clear-cut with uniocular stimulation. Subject 7 had very few patterns with 
binocular stimulation but quite a good ‘tweed’ or grid pattern with uniocular. Subject 31 
showed the usual geometrical patterns of grade C in no clear sequence (class 5) but was 
definite that they were clearer with uniocular stimulation. The dark-phase patterns and 
the numerous parallel vertical straight lines occurred only with uniocular stimulation. 

The effects of dark and light adaption. The effect of 30 sec. dark adaption is given as the 
LP.’s of SO and SR, and these were mostly straight-line patterns of the grid, squares, line 

i t adaption were measured by 


Maze, mosaic or radiating line type. The effects of light 
adapting to the Aldis lamp and then suddenly interrupting the beam by the rotating 


episcotister. The prominent feature under these conditions was a clear-cut, complex, 
regular mosaic in fourfold radial symmetry made up of small elements such as may be 
obtained in a kaleidoscope. This differed from the mosaics obtained under other con- 
ditions which were usually line-mazes rather than mosaics, or else they were simple 


Mosaics made up of regular squares, circles, triangles, etc. The mosaics obtained after light 
he complexity of their geometrical structure and their 


adapti istinguished by t 

nee Lea a i Tihei fourfold radial symmetry. This effect was obtained 

fully in 6 subjects. In 2 the only specification missing was the radial symmetry. In 6 this 

efect wassometimeë obtained or else some pattern more regular than usual. In one subject 
pattern of separate squares was obtained, 


(34) another effect wasseen: after dark adaptiona 
whereas light dagion produced a grid. In 12 subjects there was no noted difference 


etween the two conditions. In one of these, however, & complex line maze in fourfold 
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radial symmetry was obtained in either case. In 8 subjects no light adaption was 

S effects of accommodation. During the experiments the eyes were normally kept ata 
relaxed level of accommodation. The effect of changing the degree of accommodation was 
tried but without any marked results. No obvious effect was noted by 14 subjects. The 
patterns were reported to go on the actual change but to reform as before or in the usual 
sequence in 10 other subjects. One subject was confident that near accommodation 
favoured a checker-board pattern (10/10). Another that near accommodation brought on 
a grid (10/11) and a spiral (1/11), whereas far accommodation brought on the same patterns 
in reverse ratio. 

The effects of eye-movement. These again were not very exciting. The pattern merely 
followed the eye without changing (6 subjects); it broke up during the actual eye-move- 
ment but reformed with no significant change (11 subjects); it broke up with large eye- 
movements but followed small ones (3 subjects); no effect (2 subjects); the pattern went 
the other way to the eye-movement (2 subjects—both were certain of this effect). One 
subject reported that the eye-movement inhibited the dark-phase patterns and one that 
it brought them on. Three subjects reported that they could definitely control the direction 
of rotation of figures by appropriate eye-movements. This amounted to giving a little flick 
with the eyes, The experimenter once obtained the appearance of two large enmeshed cog- 
wheels slowly rotating (stimulus frequency 6 f./s.). If these were rotating so that the left 
wheel was going clockwise slowly raising the eyes would transform this to an anticlockwise 
rotation with an equivalent change in the other wheel so that they continued to rotate 
enmeshed as proper cogwheels. Lowering the eyes would reverse this movement and this 
could be controlled in this manner quite definitely for as long as this particular pattern 
lasted. One highly competent observer was quite sure that the dark-phase patterns did 
not follow eye-movement and one other subject thought that this was so. 

The effect of voluntary control. This varied very much from subject to subject. It was 
tested by asking the subject if he could see a series of the standard patterns merely by 
‘willing’ to see them. He had only to report definite results. The effect of volition on the 
movements of the pattern were also tested. Some sub 
nos. 21, 23, 24, 25, 35); one (16) could change the direction of rotation of a vortex only; 
five (17, 19, 20, 22, 28) had a very small amount of control: it was either transitory OF 
doubtful or occasional; three subjects (26, 27, 29) reported a moderate degree of control 
(20-50% success with the patterns) and three subjects (8, 15, 18) reported a high rate of 
success (above 50%). The rest were not tested in this way. Although the series is to° 

small to apply a valid statistical test it is probably relevant to note that 4 of the 5 subjects 
unable to influence their patterns in any way had very stable grade B patterns, whereas 
this was so in only 1 subject out of 5 in those with some degree of control. In those with 
a high degree of control there were two grade B Subjects but these were both class 2 with 
the powerful alternation of two main patterns. 

The effect of different flash frequencies, modes and illumination on quantity of pattern. The 
number of reports of pattern were counted for each of the three flash frequencies used 
(6, 12, 18 f./s. with both Aldis and Strobe) and significant differences were sought bY 
Friedman’s ranking method. The tabulation was done for each mode of observation ($0; 
SR, OR and RO) in terms of the number of reports of a nameable geometrical pattern pe 
100 runs. The results for white light are shown in Table 4 for both Lp. and D.P. x? for 


jects could change nothing (subjects 
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frequency (using Friedmann’s ranking method throughout this section) for both 1.P. and 
D.P. is 5-6 with 2 degrees of freedom which is not quite significant at the 5% level This 
suggests only that there is the same amount of patterning at 12 and 18 f./s. and Tass at 
6 f./s. x? for modes (SO, SR, etc.) for white and monochromatic light is, for 1.P., 22-1 for 
3 degrees of freedom which is significant at the 0-1 % level and shows that there is more 
initial patterning at OR than in the other modes. With D.P. x? is 16-6 with 2 degrees of 
freedom which is significant at the 0-1 % level and it confirms the previous indication that 
there is less patterning with single eyes than both, but how much of this is due to the effect 
of the dark phase patterns is doubtful (these occupy time that might have yielded a 
report of a bright phase pattern). x? for the effect of the colour of the stimulating light on 
the number of patterns is 10-4 with 4 degrees of freedom which gives a p value of 0-04. This 
suggests that there is more patterning with white light and least with red. The effect of 
degree of illumination is shown in Table 5. x? for the effect of different levels of illumina- 


tion is 12-3 with 2 degrees of freedom which is significant at the 0-3 % level. This shows that 


there is progressively less patterning as the intensity of the light is decreased (as might be 


expected). 
The effect of different flash freq 


(i) Frequency. There were clear-cut 


uencies, modes of illumination on quality of pattern. 
differences in the form of the patterns at the three 


frequencies. The patterns at high frequencies are finer and made up of smaller elements than 
those at lower frequencies which are coarser and made up of larger elements. This is well 
illustrated in the further experiments to be described in part III of this paper. There were 
also other inconstant differences of design, but these were not enough to merit any generali- 
zations, (ii) Modes. SR and OR are particularly associated with the parallel vertical lines 
Pattern as shown in Table 6. (iii) Illumination. There were some qualitative changes in 
the form of the patterns at dim lights. In the case of the experimenter the maze/mosaic 
at dim levels of illumination was mainly compounded of longish zig-zag lines, whereas 
at higher levels short right-angled elements became more dominant and subject 3 noticed 

is circles were larger with dimmer light. In general, however, the patterns obtained with 

f the patterns obtained with brighter lights. 


dim lights were merely dimmer copies 0 
Details 2 ific patterns: (a) Vortex. This showed several variations. Sometimes it was described 
as a peer ta aca poner Find blob showed structure such as spiralling, the lines of a brandy-ball 
Or maypole, or ‘like a swarm of bees’. (b) Grid. This was usually just a plain line grid or plaid. It could 
also be a lattice structure with little squares or diamonds at the intersections. It could wach of 
Vertical and diagonal lines, or it could have an irregular form as of a brick wall. A family o! p olas or 
concentric circles was sometimes superi the grid (Pl. 2, fig. 12). (c) Vertical lines. l ese varied 
thin and uniform in thickness 


from subj j erous and very 
ubject to subject. Someti ry numer : 1 
paros the field. At hee times they were d thicker at the periphery, or they could 


© thi tre. They were always however the same thickness up and down. 
sem de get a ae blobs p them. tier were usually in black and white but purple, 
lso encountered (Pl. 2, fig. 10). (d) Mosaic. This could either be simple made 
or small squares and zig-zag lines (Pl. 2, fig. 9), or complex 
25. Here it started off characteristi- 


me more and more intricate and complex and finally became 

i irections. The ‘faults’ were themselves 
The final effect was one of a mass of fragmented snowflake 
reform and interchange’. Subject 26 reported 
f) Sine-waves. This pattern usually 


a 8noy 3 
ape type onmnesae (Text fe: mya se; once they occurred out of phase (Text-fig. 20) and 


Consi 
isted of a series of paral 
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i * here it was usually compound of straight lines, but twice of fused parabolas. 
peat cae eg fe was described peed only = subject (no. 11, a physicist) and was composed ofa 
L A array of squarish shapes growing larger to the periphery (Pl. 1, fig. 4). (i) Chains and 
oe. This again was described only by subject 11 who was a particularly good and careful observer. 
oe were strings of dots which moved in line fairly slowly from one side of the field to the = 
and usually rotated around a small centre or vortex on the way. They might coil down as a spiral À or 
several chains might wind into a vortex in a nebula effect, or a number may form a collection of parabolas. 


Table 4. Breakdown by modes, frequency and colour of total number of 


reports of pattern per 100 runs 


LP. D.P. 

Strobe 12 18 6 12 18 6 
SO 41 44 39 121 118 86 
SR 42 39 32 73 15 57 
OR TI 82 60 7 79 54 
RO 41 48 34 = — ms: 


Columns give f./s. Rows give modes. 


LP. D.P. 
p— — Í 
Aldis 12 18 6 12 18 6 
SO 56 57 40 50 60 56 
SR 46 37 39 23 43 32 
OR 63 50 76 28 29 32 
RO 42 37 38 ian = a 


Columns give f./s. Rows give modes. 


Colour 


Colour 
R B G Y wW R BOG Y wW 
sO 29 40 35 40 39 79 75 77 70 91 
SR 12 15 24 20 18 47 42 36 41 45 
OR 45 57 59 58 50 39 45 42 51 48 
RO 31 36 41 37 37 = 


Columns give colours. Rows give modes. 


Table 5. Breakdown by modes and level of illumination: number of 


reports of pattern per 100 runs 
LP. 


D.P. 
SSS 
0 0-6 1-2 0 0-6 12 
so 58 8 29 69 5 
SR 55 45 15 37 a 4 
OR 78 76 23 39 35 12 
RO 52 43 15 


(Columns give neutral filter values, runs give modes.) 


Table 6. Number of patterns of class 2 (straight line) 
per 600 runs for each mode 


Pattern SO SR OR RO 
10. Checker-board 12 3 30* 17 
6. Grid 34 12 19 41 
1l. Vertical lines 0 58 80 2 
7. Squares 30 5 9 7 
= 10, 6, 7 76 20 58 65 


* More than 90% of the total contributed by 1 subject. 
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Exa: i 
a oes Te ra wees tee te 
old chains went and new ones appeared. There aa O rally Ea a hae ee ube ee 
time, although there might be more at times when a w. sp ha eS eee 
parallel lines. Sometimes a vortex might move aoe oe salons eae ‘with ite kd ar T 
moved as a whole steadily across the screen. Sometimes they formed a circle and this Hon he Sete 
mt a vortex. A vortex might also extrude chains as it rotated, or alternate between dragging a ie 
ae oo them. They rarely crossed each other. Associated with this pattern was another called 
Kes 3’ which were usually brighter than chains and moved rapidly across the screen. Sometimes they 
nt round sharp corners and sometimes they followed the track of a chain but usually they had aie 


p == 
pe 
SE ro. 
NG vf ® [ENS 
23 D a ; 


Text-figs. 19-24. Line drawings copied by the author from line drawings by the subjects made 
immediately after observation. 
’ Subject 26. Text-fig. 20. Rare types of sine waves. 


Text-fig. 19. ‘Snowflake mosaic. 
hain and vortex’ pattern. Subject 1l. 


Text-figs. 21-24. Types of “cl 


lines and shot across the field. (j) Diamond or rectangular spiral. This was reported dominantly by one 
Subject (no. 13). Itis shown in Pl. 2, fig. 8. It varied in size from 10 degrees of visual angle in diameter to 
: lling nearly the whole field and it could be wound either clockwise or anticlockwise. At higher speeds 
it wag usually yellow in colour and surrounded by blue spots and at lower speeds it was blue. In the 
entre of the arms of the spiral white dots were sometimes to be observed streaming outwards. It was 
described ag being of very perfect geometrical form. (k) Magnetic lines of force. These could be either 
arranged as around one pole of magnet, or as around two south poles, or one south and one north pole. 
(2) Cross. This could be either & simple line cross, bar cross or maltese cross, and either vertical or 
diagonal. (m) Wedges. This particular pattern was shown only by subject 14 on OR. There was a vertical 

a family of curved wedges filling the temporal field with some 


ine down the centre of the field and then 
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i is wi i ing just lik a f turbulence behind an object 
in the periphery. This was described as being just like an appearance o ice | 
oot ao The nasal side of the field was either clear or had only one wedge in it (PI. 2, fig. 11). 
ii . j 
The other patterns did not contain features of note. 


Relation of curved to straight lines. These only very rarely formed connected elementa of 
a pattern. The only recorded reports were one of a square with rounded corners and the 
‘thin blue line’ pattern of subject 1 (PI. 2, fig. 7). However, a straight-line pattern and a 
curved-lined pattern could be superimposed (PI. 2, fig. 12) or one could be in the centre and 
the other in the periphery of the field (PI. 1, fig. 5). 

Other types of pattern never seen. Patterns in threefold radial symmetry were extremely 
rare and in fivefold symmetry almost as rare. 

The colours of the patterns. These again varied greatly from individual to individual. 
In a few cases only blacks, whites and greys were observed; others reported various pastel 
shades, others again brilliant and saturated colours. Some subjects reported only a few 
colours, others very many, but no constant regularities or correlations were observed. All 
the colours of the spectrum and intermediate colours were obtained. 


(4) Experimental precautions 


As the patterns are, toa greater or lesser extent, under some voluntary control, great 
precautions were taken during these experiments to ask no leading questions. All questions 
were asked in terms such as ‘What pattern do you see?’ In some instances, specific 
patterns were inquired after: in which case a note to this effect was made in the experi- 
mental protocols and the effect of possible suggestion was borne in mind. Other difficulties 
that had to be taken into consideration were as follows. Subjects were not always able to 
give a full description of all changes going onin the field. Either too many events might be 
going on at the same time, or some of the events might not be easily describable. Further- 
more, there is a limit to the detail in which such patterns can be described. For example, 
certainty might be expressed that a star or concentric circles were visible but it would 
only be possible to give the size or angularity of the elements within broad limits. At 
times the number of elements could be given with confidence, but at other times only 
within limits. However, the significant generalizations here reported are based only 0? 
major features of the patterns that were reported with certainty. 


(5) After-images 
After intermittent stimulation at all the flash frequencies and intensities of illumination 
used, after-images, both geometrical and non- 
patterns were in general both qualitativel 
geometrical patterns except for a rel 
lines in the case of the after- 


geometrical, were reported. The geometrical 
y and quantitatively similar to the bright-phase 
ative scarcity of vortices, crosses and vertical paralle 


images. There were considerably fewer geometrical patterns 
with RS than with OS. However, many more non-geometrical patterns of a curious tyP® 


described as random thin curly or squirly lines often in movement, or ‘spaghetti’, ‘filigree’ 
‘cottonwool’, or ‘worms’, or as a swirling effect described as like smoke or ‘wood smoke 
occurred with RS then with OS. Table 7 expresses this in detail. There were no very great 
qualitative differences between the types of geometrical pattern seen with OS and F>» 
nor between those seen with white and monochromatic light. There was some different? 
at the different frequencies. At 12 f./s. there were 41-2 patterns reported per 100 runs: 
at 18 and 6 f./s. there were 34-7 and 27-1 patterns reported per 100 runs respectively 


J. R. SmMyTHIES 321 


© NNNN 
e ANNN 
NANNN 


26 


Text-tigs. 25-30. Line drawings copied by the author from line drawings by the subjects made immediately 


after observation. Types of binocular after-images. Subjects 26, 18, 26, 14, 1, 17, respectively. Colours: 
26, red and green in pairs on black; 27, crimson, yellow and black; 29, various—black and green, purple 
and green, black and white, brown and green, black, white and yellow; 30, green on black. 


Zi Ly 


31 


33 
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lext-figs, 31-36. Types of uniocular after-images of the ‘spaghetti’ kind. Same subjects as Text-figs. 25-30, 
except for Text-fig. 35 (subject 15) and Text-fig. 33, which corresponds to the verbal description of 


Subject 2 and not a drawing- 
20 Gen. Psych. 50, 4 
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The after-image was in most instances a pattern different from the immediately re 
ceding bright-phase pattern. Very occasionally in a few subjects and commonly in only 
one subject the last bright-phase pattern carried over briefly as a positive after-image. 
The after-images may develop and change for up to 30sec. Examples are given in 
Text-figs. 25-36. 

Subjects may be classified into five classes on a basis of their after-images. 


Class a.r. (1). One dominant pattern 
Class 4.1. (la). Many small squares, circles, diamonds, triangles, and/or stars7all over the field 


Bright phase 


‘Spaghetti? Dark ——_ 
Subject No. of different patterns type phase Grade Class 
12 6 0 0 A 1 
5 4 + + B 1 
26 5 + + A 1 
25 2 + + B 7 
Class a.r. (1b). ‘Stained glass window’ effects 
18 1 + + A 1 
Class A.t. (1c). One dominant pattern other than a or b, given in parentheses 
1 1 (checker-board) 0 0 B 4 
7 3 (ellipses) 0 + B unclass, 
17 4 (complex herring-bone) + + A 5 
13 1 (checker-board) + + B 4 
28 5 (grid) + + A 1 
22 4 (grid) + 0 C 1 
3 3 (regular pattern of dots) 0 0 B 1 
14 3 (regular pattern of dots) + + B 3 
Class a.r. (2), Frequent but different patterns 
29 5 0 0 c 6 
30 8 0 0 A 
2 6 + + B 2 
Class a.r. (3), Infrequent patterns, none dominant 
21 4 0 + A 1 
34 2 + 0 A 1 
31 2 0 0 A 5 
27 2 0 0 B 2 
15 1 + + A 1 
ig 2 + + A unclass. 
82 3 + 0 A 1 
l: A 0 0 B 2 
16 £ + + A 1 
Class a.1. (4). No patterns 
1 0 0 
£ B 1 
ie A 0 0 A 6 
2 0 + B 6 
20 0 0 0 B 1 
A y + + B 1 
4 0 0 0 c 1 
10 0 0 0 B 1 
Class A.I. (5). Positive after-image of the bright phase patterns only 
23 = 0 0 B 1 


A 
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tabulations is scored 1 and each + is scored 3. + scores were awarded once where the 

Spaghetti ’-type image was only infrequent, three times where it was atypical, being com- 
posed of swirling smoke or ‘wood smoke’ rather than random thin lines, and once where 
it was atypical, being composed of ‘seething sand or grains’. 


Table 7. Correlation of ‘spaghetti’-type after-images and the dark-phase patterns 


Dark-phase patterns: 
‘Spaghetti’- 


type Present Absent 
Present 11 2-5 
Absent 4 13 


Many of the geometrical after-images were described as being more clear-cut and definite 
than the rather fuzzy and continually agitated bright-phase patterns. The ‘stained glass 
window’ effect is well described by subject 18 where it occurred most often, although a 
similar pattern was described at times by other subjects. He described it as follows: 
‘triangles in red, green and some white like a stained glass window separated as if by lead 


and in a regular pattern—very rich colours’. 


IV. SUMMARY OF POSITIVE FINDINGS 


This paper gives an account of the bright-phase patterns that are visible under conditions 
of intermittent stimulation of the retina. The following main facts have emerged. (i) The 
Tange and type of pattern observed and their behaviour is characteristic for each indi- 
vidual person; yet there are sufficient similarities between people to enable classification 
to be carried out. I have distinguished seven classes and three grades. (ii) The types of 
Pattern are also classifiable and fall rather clearly into radial patterns, straight-line 
Patterns on a square base, herring-bone and honeycomb types, curved-line patterns and 
complex labyrinth/maze/mosaics. (iii) A variety of movements of the patterns is reported 
and each pattern has a specific range of movement. (iv) There are characteristic differences 
between uniocular and binocular stimulation; between the centre and periphery of the 
field; between high and dim levels of illumination; between fast and slow rates of flicker; 
between dark- and light-adapted states of the retina, and between various other different 


parameters. (v) Characteristic after-images may also be obtained similarily characteristic 
ndividuals. These also respond to parameter 


for the individual and classifiable between i 
ding has been that the patterns are only very, 


change. (vi) Perhaps the most significant fin 
very rarely composed of straight and curved lines as connected elements of the pattern: 


they are either straight-line patterns or curved-line patterns. 


Part III of this paper will contain an account of further experiments and discussion, 


I am most grateful to Prof. O. L. Zangwill for his continued interest in and support of 
Prof. M. D. Vernon and Dr W. A. H. Rushton for their invaluable 
draft of this paper that have enabled me to avoid some serious 
for his aid in the initiation of this work and to Prof. Heinrich 


these experiments; to 
criticisms of an earlier 


mistakes; to Sir Russell Brain i : J 
Klüver for the benefit of many fascinating discussions. 
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pfindungen bei intermittierendem farblosen Lichte. 


EXPLANATION OF PLATES 
Prare 1. Photographs of pastel drawings made by the subjects immediately after observation 


Fig. 1. Star figure made of herring-bone. 1.P., subject 3. Colours: black and white, 
Fig. 2. Banded circles figure. D.P., subject 3. Colours: black and white, 

Fig. 3. Star figure. 1.P., subject 9. Colours: yellow, red and black on grey. 

Fig. 4. Diffraction pattern. Subject 11. Colours: brown on yellow. 

Fig. 5. Spiral with peripheral mosaic. D.P., from subject 8. Colours: blue on yellow. 
Fig. 6. Scallop pattern. D.P., subject 14. Colours: 


red and blue on yellow. 


Prate 2. As Pl. 1 
Fig. 7. Thin blue line figure. 1.P., subject 1. Colours: blue on white. 
Fig. 8. Diamond spiral. D.P., subject 13. Colours: spiral, yellow: dots, blue on very pale grey. 

Fig. 9. Maze/mosaic. D.P., subject 35. Colours: blue, yellow (at centre) black, olive-green and grey on pale 

rey. 

Fig. To: Vertical line pattern. 1.P., with OR, sub: 
Fig. 11. Wedge pattern. 1.P. with OR, subject 1 
Fig. 12. A family of parabolas superimposed on 


yellow and black: grid, brown and purple, 


ject 32. Colours: blaci 
4, Colours: black on 
a grid from a subj 
on pale grey. 


k and purple on white. 
white. 


ect outside the series. Colours: parabolas, 


(Manuscript received 30 J. anuary 1958) 
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EXTRAVERSION—IN TROVERSION AND IMPROVEMENT 
IN AN AUDITORY VIGILANCE TASK* 


By PAUL BAKAN 
Michigan State University} 


The study deals with the effect of a secondary signal-detection task on performance in a primary 
signal-detection task in an auditory vigilance situation. Forty subjects were tested under two condi- 
tions. In one condition they listened to an 80-min, recording of a sequence of digits in order to detect 
the occurrence of primary signals defined as three successive odd digits which are all different. In another 
condition they listened for primary signals as described above, but in addition they also had to detect 
secondary signals defined as the occurrence of the digit 6. The primary signals occurred ten times every 
16 min.; there were about ten times as many secondary signals (digit 6) as there were primary signals 

(odd—odd-odd). 
The over-all detection of primary signals was better when subjects were listening for both primary 
ls alone. Extraverts benefited more 


and secondary signals than when they listened for primary signa! 
by the secondary task than introverts. No significant relationship was found between either neuroticism 


or intelligence and vigilance performance. A theoretical account of the events in a vigil is proposed and 
the difference between introverts and extraverts is considered in terms of this account. 


I. INTRODUCTION 


Vigilance has been defined by Mackworth (1957) as a state of readiness to detect and 
respond to certain specified small charges, occurring at random time intervals in the 
external environment. Experimentally the level of vigilance is inferred from the per- 
formance of the subject by considering the number of signals which are not responded to 
(Mackworth, 1950) or the intensity to which signals have to be raised in order to be 
responded to (Bakan, 1955; Elliott, 1957). 

Much of the experimental work with vigilance tas 
mental variables, either in the work situation, or in the general surroundings. Experi- 
ments have been designed to evaluate the effects of task duration (Bakan, 1955; 
Mackworth, 1950; Wittenburg, Ross & Andrews, 1956), signal frequency (Deese, 1955), 
signal intensity (Adams, 1956; Mackworth, 1950), signal duration (Adams, 1956), inter- 
signal interval (Baker, 1956), noise (Broadbent, 1953; Jerison & Wing, 1957; Jerison & 
Wallis, 1957; Loeb & J eantheau, 1958), temperature (Pepler, 1953), and isolation 
(Fraser, 1953). In some instances the state of the subject has been varied, as in studies on 
the effect of drugs (Mackworth, 1950), sleep deprivation (Wilkinson, 1957), rest periods 
(Mackworth, 1950), and knowledge of results (Mackworth, 1950). 

Large individual differences in both over-all performance and in the course of per- 
formance over time are characteristic of performance in vigilance tasks. Though most 
investigators have reported wide individual differences in performance on vigilance tasks, 


* An earlier draft of this paper has appeared in unpublished form as M.R.C. Applied Psychology Unit 
Report No. 311 (1957). The author wishes to express his thanks to the members of the Applied Psychology 
Research Unit for their critical interest in the research and especially to Sir Frederic Bartlett, Donald Broadbent, 
and Dr N. H. Mackworth. i 

+ The research reported in this paper was carried out in 1956-57 while the author was a post-doctoral Fellow 
of the National Science Foundation at the M.R.C. Applied Psychology Research Unit, Cambridge. The work 
was done under the general direction of Dr N. H. Mackworth. 


ks has been concerned with environ- 
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there has been very little research on the correlates of these differences, ean en 
workers have suggested the possible importance of personality factors in accounting 
; Fraser, 1953). 

p omah is padi with the evaluation of the effect of an — riip 
task variable on performance in an auditory vigilance task, and the relationship betwee 
personality variables and vigilance performance, The task variable consists of the addition 
of a secondary task to a primary vigilance ta, 
number of relevant stimuli to be responded to. The problem is to determine whether the 
introduction of a secondary task results in an increase in signals detected on the primary 


task. It has been shown that vigilance performance improves as the number of relevant 
signals increases where all of the signals a 


practical situations, however, 
signals when ‘real’ and ‘artific 


sk resulting in a large increase in the total 


ial’ signals are of the same kind and when responses to 
n the present experiment a secondary task was added to 


jects would detect more primary task 


signals when listening for both primary and secondary task signals than when listening 


for primary task signals alone. 
In addition to measures 


of performance on the vi 
able for each subject on t 


wo personality variables, 
version. Analyses were carried out to test the hyp 
related to individual differences fou 


gilance task, information was avail- 
neuroticism and extraversion—intro- 


othesis that personality variables are 
nd in performance on Vigilance tasks, 


II. Mernop 


(i) Stimulus material 

The stimulus material consisted of a tape-recording consisting of digits presented at the rate of one 
per second. The randomness of these digits was somewhat restricted but they gave the general impression 
of a random series, Subjects were required to listen for a signal which was defined as three successive 
cy of occurrence of such si 

no break between 


(ii) Primary and secondary task 

The primary task consisted of listening for signals (primary) as described above (odd-odd-odd), and 

iti i the signal whenever it was detected. The secondary tas 
secondary signal, and pressing a button whenever a 6 W 

irregularly but with 


hey should get as many of bo 


kinds of signals as possible. The analyses in t d on detection of primary signals: 


PAuL BAKAN 327 


Gii) Subjects 


Subjects were Royal Naval ratings. There were forty subjects in this experiment and each subject 
served in two conditions. On one day a subject would listen for primary signals alone (0-0-0). oa = 
another day he would listen for primary and secondary signals (0-0-0+6). Half the subjects did the 
primary task on day 1 and the primary plus secondary task on day 2, and the other half did the tasks in 
the reverse conditions. Experimental sessions were usually about a week apart. 


(iv) Practice 


After it was clear that the subject understood the instructions he listened to a practice tape of 10-5 min. 
which contained six primary signals (0-0-0) and ninety-seven secondary signals. The practice tape was 
used both days for each subject and the practice corresponded to the experimental condition for that day. 
During practice there was knowledge of results in the form of the experimenter calling out signals about 
3 sec, after their passage. Immediately after the practice period there was a 10-min. break during which 
the subject left the testing room. 

(v) Test conditions 


During the 80-min. test period which followed the break, subjects were left alone in a cubicle in the 
Toom with the tape-recorder going. They were instructed not to leave until they were told the experiment 
Was over. Wrist-watches were taken away for the duration of the test session. Subjects were not per- 


mitted to smoke during the test period. 
(vi) Other available data 


Measures of intelligence, neuroticism, and introversion-extraversion were available for each subject. 
The intelligence measure available was the A.H.4 Intelligence Test, and the personality measures came 


from the Heron Personality Inventory. 


III. RESULTS 


G) Over-all effect of secondary task on primary task performance 
The effect of the secondary task was to improve the over-all performance on the primary 
task. Of the forty subjects there were thirty-nine who did not get perfect scores with the 


Primary task alone and thus could show improvement. Of these thirty-nine there were 
twenty-three who improved with the addition of the secondary task, eleven who did 
five whose performance was the same under both 


worse with the secondary task and ‘ 
Conditions, The improvement with the secondary task is significant by a sign-test at 
better than the 5% (1-tail) level. Over the 80-min. test-period the mean number of 
failures in detecting a primary signal when subjects were listening for primary signals 
alone was 9-95; when listening for both primary and secondary signals together the mean 
number of detection failures was 7-90. This improvement was independent of the order 
of administration of experimental conditions. 
(ii) Subject stability between conditions 

all performance under one condition was related 
dition, a correlation was computed between 


Signal omissions on the primary task alone (0-0-0) and omissions on the primary and 
Secondary tasks (0-0-0 +6). The correlation coefficient npr | between omission scores 
On these two tasks was 0-71, which is significant at the 1% level. This means that despite 
the improvement taking place with the secondary task, the relative n at subjects 
Was not changing very much. This tends to suggest that the performance of subjects on 


Vigilance tasks may be relatively stable. 


In order to determine whether over- 
to over-all performance on the other con 
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(iii) Introversion-extraversion and vigilance 


Measures of introversion ranging from 0-9 were available for all subjects. A split was 
made as close to the median as possible to divide the subjects into two subgroups. 
extraverts (V = 19) and introverts (V = 21). All subjects with scores of three or less 
were classed as extraverts and all subjects with scores of four or more were classed as 
introverts. There was no significant difference either in neuroticism or intelligence 
between these groups. It was found that the extraverts were more likely to improve with 
the secondary task than the introverts. Of the nineteen extraverts there were fourteen 
who improved with the secondary task, whereas only nine of the twenty-one introverts 
improved with the secondary task. This relationship between introversion-extraversion 
and over-all improvement with the secondary task was significant (x2 = 3-97; p= 0-05). 

Analysis of the data by 16-minute sub-periods results in further information on the 
nature of this relationship (see Fig. 1). The improvement of the extraverts with the 
secondary signal seems to be related to the fact that in the first two subperiods (32 min.) 
their performance in detecting primary signals (with no secondary signals) is worse than 
that of the introverts (1-tail, U-test; p = 0-03). With the introduction of the secondary 
task there is no significant difference between introverts and extraverts in the first two 
subperiods. The main effect of the secondary task is to improve performance of the 


29 


Extraverts 


Introverts 


-= =e =e V VN NN 
G 36 S O a S 


@—@ Primary (000) 


x—Xx Primary + secondary a 
(000 + 6) 


d primary plus Secondary signal condition for subjects classified @* 
extravert and introvert. 


extraverts in the first two subperiods. The result is 
task behave like the introverts without it with res 
For periods 1 and 2 the extraverts do significan 
without it (sign-test, 1-tail; p = 0-001 for period 1 and p = 0-029 for period 2). The 
difference is not significant for the remaining periods (3, 4 and 5), though there are small 
differences in the direction of better performance with the secondary task. 

The effect of the secondary task on the performance of intraverts is different. In the 
first two periods there is no appreciable difference in primary signal detection as a function 
of the secondary task. But for periods 3, 4 and 5 there are differences in the directio” 


that the extraverts with the secondary 
pect to the detection of primary signals- 
tly better with the secondary task than 
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of improved performance with the secondary task, with the difference between conditions 
reaching significance in the fifth period (sign-test, 1-tail; p = 0-006). 

The evidence presented so far indicates that there is a relationship between intro- 
ersion and improvement with a secondary task which serves to increase 
1 number of signals to be detected. Extraverts benefit from this 
the session, whereas introverts do not. This 
t without the extra task the extraverts do 
ds, but with the extra task 
relationship would indicate 


version—extrav 
considerably the tota 
secondary task during the first 32 min. of 
difference seems to be due to the fact tha 
significantly worse than the introverts in the first two perio 
A correlational analysis of this 
task is related to the degree of introversion-extraversion. 
version and algebraic differences 
] conditions for the first two 


they improve significantly. 
whether the effect of the extra 
The correlation between score on introversion-extra 
between primary signal omissions in the two experimenta 


periods is —0-38 (significant at 0-05 level). 


(iv) Newrotictsm, intelligence, and vigilance 
es were carried out to determine the nature of the relat 


between neuroticism scores from the Heron Inventory and the scores on the vigilance 
tasks. No significant relationships were found in the sample studied. Relationships 
between intelligence, as measured by the A-H-4 test, and vigilance scores were also 


insignificant in the sample studied. 


A number of analys ionship 


IV. Discussion 


nt were (a) that the addition 
gnals to be responded to, 


of a secondary task, which 
results in improved signal 


ask, and (b) that extraverts, who do not do as well 
introverts with the addition 


he context of the particular 


The main findings of this experimer 
markedly increases the number of si 
detection performance in a primary t 
with the primary task alone, show grea 
of the secondary task. These results need 
experimental arrangements used. f 

In considering the effect of the secondary task on primary task performance it should 
be noted that the secondary task used in this experiment was easy, was compatible with 
the primary task, required detection of signals from the same display as the aie task, 
and was presented to the subjects as the less important of the two tasks. aoe a tliat 
there are many possible relationships between primary and secondary tasks which would 


result in findings quite different from those of this experiment. , 
The relationship found between introversion-extraversion and performance in the 


vigilance task should also be considered in the context of the details of the experiment. 
It should be noted that subjects were tested individually under conditions of isolation. 


It is difficult, therefore, to make a generalization about the relationships between 
; on and vigilance performance because of the possibility that social 


nced the differences between introverts and extraverts. Further 
d out to analyse the interaction between personality variables 
igilance situations. 
ask is the freedom of the subject in determining 
e activity with respect to the relevant stimulus 
d to pay attention and to detect 


ter improvement than 
to be considered in t 


and situational variables in v 
One of the main features of a vigilance t: 


the extent and distribution of his attentiv 
Material. At the beginning the subject may be instructe' 
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as many signals as he can, but once the vigil begins he is usually free to make his pa 
decisions about how much to listen to, or look at, the relevant stimulus display Sa he 
appropriate signals. He is also free to attend to irrelevant stimuli, either externa s 
internal (e.g. day-dreams) and this may be incompatible with efficient par 
relevant signals. In the present experiment the freedom of the subject was proba y 
enhanced by the absence of both the experimenter and knowledge of results during the 
test session. 

In a situation where the subject has so much freedom, we may expect to find rather 
wide variation among individuals, and such variation has certainly been characteristic of 
data from vigilance experiments. The discovery of a relationship between a personality 


variable, introversion-extraversion, and performance in a vigilance task helps to account 
for some of this variation between subjects. 


It seems that extraverts are more lik 
for, whereas the listening behaviour of 
in the early part of the vigil. The data 
the level of performance of the introve 
show a decrement. 

Before considering further the reasons 
vert performance in the vigilance task it 
account of what may happen in 
are instructed to listen for certain types of s 
stimulus display serves to reinforce the atti 
of signals possible. Holland has shown th 
(Holland, 1957). Ifthe attentive behaviour i 


ely to listen when there are more signals to listen 
introverts is less influenced by frequency, at least 
also suggest that the higher signal rate maintains 
rts for a longer time and reduces their tendency to 


for the difference between introvert and extra- 


evenness of digits, identity of digits, a 
current digits. Making these discrimi 
differentiating the material. When the 
stops listening for signals, he hears i 


7 


ya 
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1957). The consequence of this state of drowsiness may be sleep itself, or an attempt on the 
part of the subject to redifferentiate his stimulus world by means other than listening for 
signals. The latter course is usually chosen by human subjects. 

The means used by subjects to redifferentiate their environment may include attending 
to irrelevant (from the point of view of the experimenter) stimuli in the external environ- 
ment, or attending to internal stimulation in the form of daydreams or irrelevant mind- 
wandering. These irrelevant activities are usually incompatible with efficient detection of 
signals. The point is, that when a subject stops doing what he should be doing he may 
initiate a chain of events which further decreases the probability that he will again do 
what he should be doing. The sequence consists of the following steps. 

1. Initial inattentiveness due to low signal frequency, or low reinforcement frequency; 

2. Dedifferentiation of stimulus material in the relevant display; 

3. Drowsiness due to undifferentiated stimulation; 

4. Redifferentiation of stimulus environment by attention 
mind-wandering; 

5. Inefficient signal-detection behaviour. 

With this general construction of the events in a vigilance task we ma 
observed difference between extraverts and introverts in the early part of a vigil, and the 
improvement of performance of extraverts with the introduction of the secondary task. 

It appears that the difference between extraverts and introverts is in the first step of 
the sequence of events listed above. It seems that in the early part of the vigil the 
listening behaviour of the extravert is influenced more by the frequency of occurrence of 
signals. When the extravert listens for signals and doesn’t hear any he tends to stop 
listening (step 1). The introvert persists in listening for signals even though they occur 
infrequently. This difference between introvert behaviour and extravert behaviour can 
be thought of in terms of the extinction of the responses involved in listening for signals. 
If the occurrence of signals reinforces these listening responses, and if signals occur 
infrequently, then there is not much reinforcement of the listening response, and the 
result is a tendency for these responses to be extinguished. This means that when signals 
are infrequent the subject is less likely to listen for them. It may be that extinction of 
listening responses takes place earlier for extraverts than for introverts. A relationship 
between extinction and introversion-extraversion has been suggested by Eysenck (1955) 


and Franks (1957). 

The addition of the secondary tas 
to be detected, should serve to increase 
vent the early extinction of these response: 


of the extraverts with the secondary task. ; 
The secondary task also seems to produce some improvement in the introverts, but in 


this case the improvement comes in the latter part of the vigil. It can be assumed that 
eventually there is extinction of listening responses for the introverts, but this tends to 
occur later in the vigil and produces a decrement in performance. The secondary task 


Seems to help prevent this decrement. 


to irrelevant stimuli and 


y now turn to the 


k, which involves about a tenfold increase in signals 
the reinforcement of listening responses and pre- 
s. This would explain the early improvement 
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LABILITY IN SCHIZOPHRENIA 


By N. O’CONNOR anv J. P. DAS 


Medical Research Council, Social Psychiatry Research Unit, 
Institute of Psychiatry, London 


| Paranoid and non-paranoid schizophrenics and a control group of normal males were matched for age 
and compared on three measures of lability. Lability was first measured in terms of the ratio of trials 
to condition and to extinguish or the ratio of trials to extinguish and recondition. Secondly, it was 
( measured in terms of latencies of response before and after extinction, and thirdly in terms of response 

pressure before and after extinction. The measures of lability were obtained with each of three groups 
of subjects under two stimulus conditions, one in which the stimulus was a light and another in which 


| it was a spoken word. 
Considerable differenc 
the visual (non-verbal) signal, extinction was achieved 
irrespective of diagnostic group. This result seemed contrary to expectation on the ba: 
theory. It was incidentally observed that the variability of latency scores was greaterin schizophrenics 


than in normals as expected, but that the variability of pressure scores was less, 


es in ease of extinction were apparent between the two types of signal. With 
much more readily than with the verbal signal, 
sis of Pavlovian 


I. INTRODUCTION 


P avlov (1938, 1941) discussed three concepts when considering the role of excitation and 
inhibition in the nervous system. The first two of these appear to concern the nervous 
system itself and the third the reaction of the organism to signals from outside. The first 
is relative excitability or inhibitibility. The second is the tendency of the organism to 
move from one to the other state as judged by ease or diffculty in conditioning or 


_  &xtinguishing a response: this facility of exchange was called lability or mobility. The 
third concept is hard to distinguish from the other two and, strictly speaking, concerns 
son it is not further discussed in this article. 


another type of relationship. For this rea: 

_ Pavlov thought that a normal organism would show a balance between excitation and 
inhibition which enabled conditioning and extinction to take place equally readily. How- 
€ver, in pathological conditions of excitability or inhibition, lability will be interfered with, 
making extinction more difficult in the former case and conditioning or reconditioning 


more difficult in the latter. — 
In his discussions of schizophrenia, Pavlov (1938, 1941) suggested the possibility that 
y to inhibition than would non-schizo- 


Schizophrenics would show a greater tendenc: ; i ; jiza 
Phrenics, This inhibition was regarded as the explanation of certain of their characteristic 


Catatonic symptoms. The inhibition in this case, considered to be protective, pre- 
Venting the exhaustion of the nerve cells by bringing about a state of arrested activity. 
It was not a state of exhaustion or fatigue. The schizophrenic’s defence of protective 


‘nhibition would presumably result in a loss of lability. This article reports an experi- 
t, however, be said with certainty that the 


f Ment which tests that inference. It canno a 
Experiment tests this aspect of Pavlovian theory because Pavlov held several slightly 
ifferent theories about excitability, mobility and equilibrium. According to Teplov’s 
(1958) recent review of Pavlov’s view of types of nervous system, the conflicts between 
these do not seem to have been adequately resolved. ; 
Ina previous article the method of experimentation by verbal conditioning was 


described but a briefer description is also given below. 


was, 
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II. METHOD 


Subjects. Three samples were compared: 20 normal males aged 24-44 years, X ie 12-70; revere 
paranoid chronic schizophrenic males aged 27-55 years, X = 41-25 $ 6:57; anı 20 c o Pp tate 
schizophrenics aged 36-55 years, X = 47:5+ 4-84. The patients were, with few exceptions, those use! ar 
previous conditioning experiment (O’Connor & Rawnsley, 1959) and had been selected on the basis i 
Bleuler’s diagnostic criteria. Chronic was defined as two or more years’ residence in hospital. The norma 
control group was composed of hospital staff randomly selected from a group of approximately the same 
age range as the patients. Each diagnostic group was subdivided into two matched groups on the basis 
of their conditioning scores in the previous experiment and allotted to a ‘verbal’ or ‘visual’ signal group. 

Apparatus. The apparatus consisted of a circuit in which a control panel in one room enabled the 
experimenter to present direct vocal signals or light signals to the subject in the next room. The signals 
instantaneously operated a one-hundredth-second stop-watch and the subject’s response, & hand 
pressure on a knob, stopped the watch and simultaneously recorded the pressure used in the motor act. 
The original conception of the experimental instrument has already been referred to (O’Connor & 
Rawnsley, 1959). 

Procedure. All subjects not familiar with the apparatus were given conditioning trials, as in the pre- 
vious experiment, several days before the lability trials were to be carried out. Thereafter, procedure was 
as follows. The subject sat at the display panel in the subject's room and was told to rest his hand on the 
desk in such a way that his fingers covered a telegraphist’s key. He was told that everything would become 
clear and it was not necessary to give him any instructions. The experimenter then went into the other 
room saying that the subject would be able to hear him quite clearly and that the experimenter could see 
the subject through the window between the two rooms. An arrangement of screens, however, made it 
rather difficult for the subject to see the experimenter. 

The experimenter then presented the subject with a signal, either a red light in one subgroup or the 
word ‘light’ in the other. After two seconds the experimenter said ‘ Press’ if the sub ject had not already 
done so. When the subject had made the appropriate response with or without prompting the expert 
menter said ‘Good’. The times of presentation of stimuli were randomized between twenty and forty 
seconds. Trials continued until the subject had made ten correct responses without prompting or until 
the subject had reached his fifteenth unsuccessful trial, and had been given a general instruction 2” 
subsequently made ten correct Spontaneous responses. The general instruction took the form ‘ Wheneve? 
you see the red light (hear the word ‘light’) press the button’. This completed Stage 1. 

Stage 2 began as a continuation of Stage 1, except that when the subject pressed in response to the 
experimenter’s signal the experimenter uttered the following words, ‘No, don’t press’. This instructio” 
was repeated as had been the word ‘Press’ in Stage 1, as often as necessary. The criterion was as before 


ten ‘successful’ responses, that is ten responses in which the signal was not followed by a pressure of the 
subject’s hand. 


Stage 3 followed Stage 2 as this had follow 
in Stage 2,was now incorrect, and was follow 


The three stages might be referred to for convenience as C,, conditioning, the first stage, Ex or extine 


tion, the second stage, and C2 the third stage or reconditioning. The use of such titles and their abbrevio 
tions may be question begging but they are used here simply for convenience of description. The fir" 


stage referred to as conditioning is, of course, reinforcement or reconditioning, and unlike Stage 3 
not follow an extinction stage. 


II. Resurrs 
Lability f 

The results are presented first as comparisons between diagnostic and signal group’ 
two-way analyses of variance. That is, diagnostic groups including the controls are com 
pared with each other on their responses to both visual and auditory (verbal) stim”, 
The types of measures used are difference measures because we are interested in pole i 
that is, the ease with which a positive stimulus becomes a negative one and vice versa. a 
is done by comparing the quantities (C,-C,), (C,-Ex) and (Ex-C,) as scores by diag? 
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and signal type. This could be done with the number of trials needed to condition to the 
criterion, the latencies of successful trials in such scores as (C,-C,) and the pressures used 
in these trials. 

Results of the conditioning measures of lability are presented first. These are made clear 
in Table 1. 

; Two-way analysis of variance showed no significant F ratios for diagnostic groups, but 
in two of the three cases, i.e. for the C,-Ex and the Ex-C, measures, F for the difference 
between types of signal irrespective of diagnoses reached statistically acceptable levels of 
significance. They were in fact 20-20 (P = 0-001) and 7-76 (P = 0-01) respectively. C,, Ex 
and C, scores, compared in a similar manner, naturally confirmed this difference between 
types of signal and also failed to reveal a difference between diagnostic groups. It should 
be noted that the difference was primarily due to the relatively low extinction score 
obtained by all groups in the non-verbal signal procedure, i.e. approximately three trials 


as compared with six for the verbal signal. 


Table 1. Measures of lability based on conditioning scores 


(I.e. number of trials to condition to criterion.) 


n Paranoid group Non-paranoid group Normal group 
Type of r r N 
signal CQ, Ex Cy CQ, Ex Ca C Ex Cy 
Verbal S4i4-9 6444-6 T5468 £3446 60+46 72455 25446 GS44-6 92149 
2744-6 126462 86446 1840-7 80146 


Non-verbal 10:0449 2533 11:345-5 10-:0+6-8 
C, = conditioning; Ex = extinction; Cg = reconditioning. 


Table 2. Measure of lability based on latency scores 


Type of (C,-C,), paranoid (C,-C,), non- (C,-C,), normal 
signal group paranoid group group 
Verbal 0-291+40-273 0-226+.0-205 0:046 0:099 
Non-verbal 0:067+0:331 — 0:021 +0:670 0-098 +: 0-137 


When the latency of response scores are considered in the same way only one score is 
possible, namely C-C, because during successful extinction trials (Ex) no latency scores 
are recorded. The latencies of unsuccessful trials might have been used but the number 
varied from subject to subject, making any selection procedure suspect. Table 2 presents 
the relevant latency scores. In some cases these scores are based on eight or nine 
Subjects instead of ten because of apparatus difficulties. 

Two-way analysis of variance showed that neither the differences between diagnostic 
8roups, nor between types of signals affected response latency in this table. This does not 
mean that latencies of response are the same for the subgroups or types of signals. Indi- 
vidual tests on C, scores and Cs showed differences between normals and both schizo- 
Phrenic groups both for the visual and auditory (verbal) signals. These results are not 
Presented because they do not concern us here and have been frequently demonstrated. 
The results presented, however, show that subgroups did not differ in lability as measured 
by the latencies of the (C,-C2) score although P approached the 0:05 level. 

Pressure scores were also available for C, and C.. These data are presented in Table 3. 


Two-way analysis of variance of the score (Ci—C2) showed no significant differences 
either by diagnosis or by type of signal or through their interaction. These results are 
therefore similar to those for number of trials to condition and latency of response in so 
far as they do not show any difference of lability between the diagnostic groups. 
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Variability 

The variability of scores of latency and of pressure were expected to be es a 
schizophrenics than for normals on the basis of the wide fluctuations of attention ar 
by many chronic schizophrenic patients. A test of this hypothesis was therefore made by 
comparing variances by subgroups and by type of signal on both latency and pressure 
scores. Results are given in Table 4. 

The results show that variances are smaller for chronic schizophrenics than for normal 
controls in the case of pressure and larger in the case of latency. Two-way analysis of 
variance showed that pressures differed significantly between the groups. F = 6:37, 
P = 0-01 and latencies also differed significantly at a lower level of significance, F = 4-887, 
P=>0-05 <0-01. 


Table 3. Measure of lability based on pressure scores 


Type of (C-C), paranoid (C-C), non- (C-C), normai 

signal group paranoid group group 
Verbal 0-133+ 0-205 0-132+0-195 0:116- 0-338 
Non-verbal 0:030+0-221 0-1844 0-644 0-094 +. 0-332 


Table 4. Mean variances for groups and type of signal 


Mean variance of C 


Type of ~ 
signal Paranoid group Non-paranoid group Normal group 
Verbal Latency 0-108+0-195 0-136+ 0-151 0-026 + 0-022 
Pressure 0-019 0-028 0-036 + 0-072 0:1464 0-142 
Non-verbal Latency 0:0544 0-079 0:190 0-243 


Pressure 0-026 + 0-028 0-047 +. 0-054 


IV. Discusston 


experiment the performance of the schi 
controls. 


existing explanation of this rather striking 


ie : phenomenon discussed by Luria (1956); 
namely, the ‘directive function’ of language. Luria says: ‘Motor responses, reflected an 


formed in the verbal system, are quickly formed, are no lo : 
reinforcement and do not disappear when there is a change in the manner of presenting 
the stimuli, do not break down in the presence of change or external inhibition, in short 
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‘Connexions which develop without the intimate association of speech are also 
extremely unstable. They depend upon constant reinforcement and disappear immediately 
reinforcement ceases’. This compelling quality of words might explain why change from 
a positive to a negative response might be more difficult with a verbal signal. The pre- 
sentation of a non-verbal signal only facilitates one kind of reversal, i.e. from conditioning 
to extinction and not the other from extinction to reconditioning. Luria’s explanation 
presumably applies only to the impelling and not the inhibiting function of language. It 
may be the case that easy inhibition is prevented by the use of words, whereas conditioning 
or reconditioning is relatively facilitated. The figures in Table 1 might justify such a 
point of view but we would need further experiments to support a conclusion of this kind. 

Turning again to the question of lability or reversal capacity, it is necessary to note 
that such authors as Kutin (1956) and Astrup (1957) have drawn attention to the existence 
of pathological inertness and deficiencies of functioning of inhibition in residual or chronic 
schizophrenics. For the most part, they have not made predictions concerning lability 
and the results presented above would therefore appear to extend the work of these 


authors, 


Our thanks are due to Dr E. P. H. Charlton, Physician Superintendent of Banstead 
Hospital, who kindly provided facilities for the experiments reported here. 
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THE BLOCKING EFFECT OF BENACTYZINE 
HYDROCHLORIDE ON A BEHAVIOUR DISTURBANCE 
INDUCED WITH LYSERGIC ACID DIETHYLAMIDE 


By PETER H. GLOW 


Medical Research Council Group for the Experimental Investigation of 
Behaviour, Department of Psychology, University College London 


The main interest with lysergic acid diethylamide (LSD-25) lies with its capacity to mimic most of the 
clinical features of schizophrenia. It gives rise to short, sharp and transient psychotic disturbances in 
man and severe behaviour anomalies in animals. These behavioural disorders lend themselves to a 
systematic analysis. Some consideration has been paid to the development of blocking agents, that is, 
drugs which can reduce the severity or completely abolish the behavioural effect of LSD-25. 
Experiments are described at three levels of inquiry at which it can be shown that benactyzine 
hydrochloride has a blocking effect on the behavioural disturbance in rats treated with lysergic acid. 


These experiments were conducted at the physiological, behavioural and pharmacological levels and the 
observations made are consistent. 


I. INTRODUCTION 


It was found in experimental work previously reported (Glow, 1957) that the LSD-25 
disturbance in rats yields systematic relationships, not only betw 
and the intensity of their effects, but also between the e 
co-ordinates. If one assumes that L 
theoretically possible to vary sys 


een the various dosages 
ffects and some physiological 
SD-25 has its effect first at the biochemical level, it iS 


tematically the biochemical factors involved, and 
thereby attempt to expose the underlying mechanism. One such approach is to search 


for compounds which have the property of reversing the disturbance, and then investigate 
these compounds and their action per se. 

It is not unreasonable to commence one’s search for compounds antagonistic to LSD-25 
from that large body of drugs which have been found in recent years to be efficacious 1P 
controlling clinical disturbances. There are on record several attempts to use such ataractie 
or tranquillizing drugs for the specific purpose of reversing LSD-25 disturbances. None 
of these compounds has been found to be more than dubiously useful. P 

A compound which has, as yet, not been investigated with this purpose in mind 1 
benactyzine hydrochloride. Benactyzine, the hydrochloride of benzilic acid diethyl ä 
aminoethylester, was first synthesized in a systematic search for parasympatholy 0? 
compounds. The general pharmacology of the drug was investigated by Larsen (1955). 
who found the drug to have a low acute and chronic toxicity. Benactyzine has a pt 
nounced anti-acetylcholine effect when measured on excised tissue preparations and bloo 5 
pressure. The drug has no adrenalytic effect, nor ganglionic blocking action. Jacobsen & 
Sonne (1955) investigated the c.n.s. properties of benactyzine on stress-induced behaviour 
in rats. These authors found when using an escape from shock conditioning technique 
that when the conditioned sound stimulus was presented the rats became tense 8” 
immobile. The administration of benactyzine ‘abolished the tension in the situation 2” 
normalized the behaviour’. Similar studies were made on cats, using an air-blast a 

conjunction with controlled feeding (Jacobsen & Skaarup, 1955). These authors cop 


J 
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e e e a 
i a g y of the clinician has met with a 
mixed reception. A number of authors have noted with approval its usefulness in the 
treatment of anxiety cases (Hargreaves, Hamilton & Roberts, 1957). Coady & Jewesbury 
(1956) found benactyzine to have a striking suppressor effect on normal EEG rhythm. 
They also suggested that the drug produced ‘thought blockage, impaired concentration, 
slowness and clumsiness in carrying out complicated procedures, and a general flatness 
of affect’. 

Two things were considered when estimating the potential suitability of benactyzine 
as an LSD-25 blocking agent. First, there has been considerable speculation as to the 
psychological nature of the LSD-25 disturbance. Many workers have come to the not 
unreasonable position where they assumed that LSD-25 behaviour arises from dis- 
turbances in the autonomic nervous system. The implications are that the drug-induced 
r secondary reaction, to a condition of altered neuro- 


r an antagonism with cerebral 5-hydroxytryptamine 
erned 


anxiety state is a derivative o 
humoral balance, in particula 
(5-HT). Secondly, a number of pharmacologists and biochemists have been conc 
to develop tests on peripheral or excised tissues which could yield evidence about the 


basic activities which certain psychotherapeutic compounds hold in common. In this 
ially interesting. Berger, 


regard benactyzine has shown some properties which are potenti 
Hendley & Lynes (1956) demonstrated that benactyzine has an antagonistic effect on the 


Spasmolytic activity of 5-HT on excised peripheral tissue. 
Both the biochemical and the pharmacological evidence so far discussed could lead to 
an assumption that benactyzine has some effect at the 5-HT receptor level. The con- 


Sequence of this effect on 5-HT activity would be an alteration in some aspects of C.N.S. 
neurochemistry in a manner which might conceivably block the LSD-25-induced dis- 
turbance. It was considered that if such a line of reasoning were justified, some autonomic 
indicator could be examined as a preliminary study to any behavioural investigation. 
LSD-25 produces a variety of measurable autonomic disturbances of central origin, and 
it is conceivable that the action of any blocking agent could be detected at this level. 
For this purpose the effect of LSD-25 on the heat regulatory activity of the rat was 
investigated. The hypothesis investigated in this first experiment was that benactyzine 

hypothermic effects of LSD-25 and that any LSD-25 


has antagonistic properties on the 
blocking agent mediates its effects via the autonomic nervous system. 


(i) Experimental design 
It is known that LSD-25 has a hypothermic effect on rat rectal temperatures, and that this effect is 
h a dosage range of approximately 30,g./kg. to 1 mg./kg. 


Species-specific to the rat, occurring with 
emperatures are lowered by 1-5-2° C. for between 13-24 hr. : 
uring preliminary trials it was found that dosages of the order of 20 mg./kg. benactyzine had an 
anti-hypothermic effect on LSD-25-treated animals. However, there also appeared a not unexpected 
LSD-25 administered, and the time at which 


Variation on ture between the dosage of 
subsequent temperature betw! i 
Premedication with benactyzine occurred. It was found that benactyzine has no effect on body tempera- 


ture in the rat per se. The effects of benactyzine on rat body temperature concurred with those found by 


arsen (1955). 
ane these facts in min ; 
mee from the same population u 
Fa mals were randomly divided into 

Bulated at 20°C, +3° C. 

21-2 


d the following design was used. The subjects were twelve male albino rats 
sed in the behaviour experiment reported later in this paper. The 
four equal groups, and caged separately at a room temperature 
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E: imental groups were pre-treated with 20 mg/kg. benactyzine hydrochloride* at aar fie. 
int on The control group received pyrogen-free water in equal volume. All groups — : pE Fa 
TIDA i rded at quarter-hour inter 

othermic agent. Rectal temperatures were reco: ioe 
pele toate ass of LSD-25. The experimental and control groups were pre-treated at give! 

p - & 
intervals as follows. 

Experimental group A, pre-treated 2 hr. with benactyzine; 
Experimental group B, pre-treated 6 hr. with benactyzine; 
Experimental group C, pre-treated 18 hr. with benactyzine; 
Control group D, pre-treated 18 hr. with pyrogen-free water. 


Temperatures were recorded with a small clinical thermometer to the nearest 0-1° C. Rectal wast ed 
tures preceding the administration of LSD-25 were recorded twice, with an hour time-lapse between them. 


(ii) Results 


The mean data have been setoutinTablel. It can be readily recognized that the effects 


of benactyzine are such as to give a measure of protection to the hypothermic i aise 
of LSD-25 administration. The data were subjected to analyses of variance, the comparison: 


being made on the lowest temperature score derived from each group, the lowest tempera- 
ture occurring at time 5. This work has been set out in Table 2. 


Table 1. Mean rat rectal temperature (°C.) (3 rats/group) 


500 pg./kg. LSD-25 
Treatment order 


Group A Group B Group C Group D 

Pre-experiment { 37-7 37:3 37-5 37:3 
temperature 37-7 37-3 37-5 37:3 
Time 1 37-7 37-1 37-4 37-2 
2 37-5 36-9 37-0 36-5 

3 37-1 36-8 36-7 36-4 

4 37-1 36-8 36-7 36-3 

5 37-1 36-9 36-8 36-7 

6 37-3 37-6 36-9 36-7 


Table 2. Table of analyses of variance 


om Degrees Variation 
Source of variation Sum of squares of freedom estimate 
Between samples 1-20 3 0-400 
Within samples 0-27 8 0:0337 
1-47 11 
Fas E 


12-0 significant at the 1 % level. 
Orthogonal comparison 

2 hr. and 6 hr. pre-treatment groups, F, & = 3-18 not significant. 
Control and 18 hr. pre-trea , 1,8 = 7:20 significant 5%. 
Control and 18 hr. and 2 hi 


r. and 6 hr. groups, Fy, s = 25°59 highly significant. 

The analysis of variance produces a Significant result at the 1 
comparison between the groups shows that while t 
the pre-treatment groups 2 and 6 hr., there is a hi 
treatment groups and the control grou 


The disconcerting feature of these 


% level. An orthogonia 
here is no significant difference ee 
ghly significant difference between t 

p- The data have been graphed in Fig. 1. 


Š A : ures 
data is the wide variation in starting temperat 


. iti Herts: 
* All the benactyzine hydrochloride (Lucidil) was kindly supplied by Smith and Nephew Ltd, 
England. 
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bet i i 
wie o par particularly in the 2- and 6-hr. pre-treatments. It was considered 
e that the initial variation in temper: t Paani 
w va ° perature could have affected the rat 
i ni loss after the administration of LSD-25. In order to test this adie paaa 
r gar populations were subjected to the same experimental treatment. The Ae tae 
n set out in Table 3. It will be seen that these results are even more favourable = 


the hypothesis as the starting temperatures are closely bunched. 


pj 
376 

2 
= Mean normal 


S 
2 rectal temp. 


37-4 
| X 
\ 
\ 
37:2 \ 
N 


œ---0_ 


— Pre-dosed 2 hr. 


p = Ga Pre-dosed 6 hr. 


eee i Pre-dosed 18 hr. 


paps Pre-dosed 18 hr. 
control 


Temperature (°C.) 
S 
è 


36:8 


366 
t 500 g:/K8- 


LSD-25 


364 


7 


5 6 


1 2 3 4 
Tested at 15-minute intervals after injection 
res after 500 pg./kg. LSD-25 (3 rats/group), effect of various 


Fig. 1. Rectal temperatu: 
ctyzine hydrochloride. 


pre-treatments with bena 
Table 3. Mean rectal temperature PC) 
Benactyzine, LSD-25 
Pre-treatment order 


Control 6 hr., 
2 hr., 9 rats 6 br., 9 rats 6 rats 
Pre-experimental 37-5 37-5 37-6 
Pamparature EA 37-7 37-7 
Time 1 37-5 37-7 37-3 
2 37-4 37:3 36-6 
3 37-1 36-7 36:3 
4 36-9 36-4 35-9 
5 36-9 36-4 35-6 
6 37-2 36-6 35-7 


(iii) Discussion 
s been demonstrated to be reasonable. The evidence 
rs the effect of LSD-25 on the central 


pbtaineq tends to indicate that benactyzine alte 
*at-regulating mechanism. It has also been possible to demonstrate that this effect has 
pre àtionship to the time of pre-treatment with benactyzine. The effectiveness of the 
“treatment decreases as the time elapses. before LSD-25 is administered. It is possible 


The hypothesis as stated ha 
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to show a log. to base three linear relationship between the pre-treatment with benac- 
tyzine time, and the mean body temperature recorded for the experimental groups. ce 
lowest body temperature was recorded for all groups 1 hr. after the administration o 
LSD-25. The log.—linear relationship has been graphed in Fig. 2. 


(a) 


2 hr. o 2hr. o 

e z 

g 6hr. e 3 óhr e 

3 è 

& È 

18 hr. e 18 hr. e 
tittiitiiit 111} eS a ee ee eee Leet ee 
CEES Paar g S g g 2 s 2 


a 
Degrees Centigrade Latency time in seconds 


Fig. 2. (a) Log.-lincar relationship between time of pre-treatment and mean lowest rectal temperature. 20 mg./kg- 
benactyzine hydrochloride/500 pg./kg. LSD-25. (b) Log.-linear relationship between time of pre-treatment 
and mean highest latency. 20 mg./kg. benactyzine hydrochloride/500 pg./kg. LSD-25. 


II. INTERACTION BETWEEN BENACTYZINE AND LSD-25 on BEHAVIOUR 


It has been possible to demonstrate that the effect of benactyzine on LSD-25-induced 
hypothermia is such as to tend to reduce the effects of this autonomic disturbance. 

The relevance of this finding rests on the assumption that disturbance in autonomic 
activity is involved in the behavioural decrements associated with LSD-25 administration: 
Depending on the existence of some relationship between autonomic function and the 
observed behaviour, it is possible to surmise that benactyzine could be instrumental 1” 
reversing, or at least ameliorating the behavioural components of the LSD-25-induced 
disturbance. It can be speculated from the findings in the foregoing experiment that 1 
this event benactyzine should be effective according to a given range of time/dos? 
variability. The hypothesis for the following experiment was that benactyzine could be 
expected to ameliorate the intensity of the LSD-25 disturbance as determined by * 
response latency measure. Such effects as benactyzine may have should be related t0 
the pre-treatment time at which the drug is administered. 

Use was made of the long runway technique specially developed for the study of 


LSD-25 previously reported (Glow, 1957). The technique permits the measurement of 
response latencies and locomotor times, 


(i) Experimental design 
The experimental design was such as to permit a conc 
The experiment was conducted with five replications. E 
rats, one animal being randomly assigned to each exp 
training and experimental procedure were identical wit) 
were obtained at weaning, and were of the same sto 
treatment times of benactyzine administration were 
Experimental group I, 20 mg./kg., 18 hr. 
Experimental group IL, 20 mg./kg., 6 hr. 
Experimental group TII, 20 mg./kg., 2 hr. 
Experimental group IV, water, 18 hr. 


omitant variation of the independent variabla 
ach replication consisted of a litter of ene 
erimental treatment. The equipment, han ae 
h those used hitherto by the author. The subje?” 


ck as all other animals so far reported. The P 
as follows. 
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The dosage of benactyzine employed was determined on a series of pi i 
dosage level no detectable ee in either latency or Sead hg acd gs RES aa 
a dose as relatively high as 20 mg./kg. was thought justifiable, as any results would then be com aa 
with those found in the previous experiments. A standard dose of 500ug./kg. LSD-25 was aia a 
to all rats. This dosage level can also permit a further comparison with the results recorded on the E 
dosago level in previous work with this drug. All injections were intraperitoneal. Latencies and running 
times were recorded at the following times: 5, 10, 20, 30, 45, 60 and 90 min. after the administration of 
LSD-25. In all cases the volume injected was made up to 2 c.c. A noise generator was used in order to 


induce running if latencies exceeded 5 min. 


(ii) Results 
time data have been set out in Table 4. The data has 
d in Fig. 4 (running times). It can be seen by inspec- 
nt differences in the latency scores relative to the 
dose of benactyzine was administered. 
ne administration and LSD-25, 
d by latencies. There are, how- 


The mean latency and running- 
been graphed in Fig. 3 (latency) an 
tion that there are highly significa 
temporal proximity with which the pre-treatment 
That is, the shorter the time interval between benactyzi 
the less intense appears to be the disturbance as measure 
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Fig. 3. Mean latency, all groups pre-treatment 20 mg./kg- benactyzine hydrochloride/500 pg./kg. LSD-25. 
nificance, if this is thought to be 
e dependence that exists between successive 
ntense auditory stimulus administered, 


hin the 18-hr. pre-treatment group. 


s in demonstrating levels of sig 


ever, some difficultie 
ise out of th 


Necessary. These difficulties ar p 
Observations, and the differential effect of the i 


when latencies exceeded 300 sec., as occurred wit 
To ani these objections, & test of significance between the total latency times 


i dertaken. These two groups did 

of the animals in experimental groups II and HI was un aps di 

not require aia use the noise generator. Using a t-test for goaa : yi 

with 8 nificant at the 1% level. By inspection of the data and graph it can Be 

Seen iat pa ane ene differences between treatment orders were directly attributable 
e syste 
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to the influence of benactyzine on the course of the LSD-25 disturbance. A log. to base 
three linear relationship can be found between the time of pre-treatment with benactyzine. 
and the mean latency decrements induced by LSD-25 (see Fig. 2). 

The effect of LSD-25 on locomotor behaviour was not as marked as in the case of the 
latencies. The running times of the group subjected to the 18-hr. pre-treatment were faster 
than those of the groups pre-treated 2 or 6 hr. This effect is probably not due to the 
benactyzine, but rather to the intense auditory stimulus presented to this group. 


60 
o——__18hr. 
50 O----- 6hr. 
O- --- 2hr. 
€ 
& 4f 
š 
= 
m 
E 30 R 
3 i % 
z -_ 
E F \ 
5 al PN 
1 
% 1 ` 
10 


10 20 30 45 60 90 
Test trial times after injection in minutes 


Fig. 4. Mean running time, all groups pre-treatment 20 mg./kg. benactyzine hydrochloride/500 pg./kg. LSD-25- 


Table 4. Mean latency and running time 
Benactyzine, LSD-25 


Pre-treatment order 


18 hr. 6 hr. 2 hr. Control 
~n or - ~n or , 
Trial time Running Running Running Running 
Je AnS Latency time Latency time Latency time Latency time 
$ 281 15 57 3 4 2 315 11 
io 316 6 137 9 27 3 320 9 
Jo 315 5 212 33 63 7 319 8 
ae 239 5 78 12 16 6 294 46 
3 Pe 7 12 7 11 4 78 14 
ao 9 8 7 4 4 2 21 13 
g0 A 3 4 2 5 3 7 i 


All figures taken to the nearest whole second. 


Gii) Discussion 
The onset rate of the LSD-25 action appears not to be grossly affected by any of the 
pre-treatment times. In all cases it would seem that the latencies are measurably 
lengthened. The degree of lengthening in the latency times is probably a function of the 
intensity of the total drug effect. It seems that if ‘intensity’ is a reflexion of LSD-25 
activity in the C.N.S., as was thought could possibly be the case, then benactyzine has 
a central antagonistic effect on some LSD-25 actions. 


aE a 


ot 


PETER H. Grow 345 


If one compares the intensity effect found in this experiment with the control it would 
appear that 18 hr. pre-treatment does not alter the course of the LSD-25 disturbance. 
However, pre-treatment at 6 hr. reduces the intensity effect below the level found with 
62-5ug./kg. LSD-25. Pre-treatment at 2 hr. almost completely ameliorates the LSD-25 
disturbance. In all cases the height of the disturbance occurs 20 min. after the administra- 
tion of LSD-25. It would appear that benactyzine pre-treatment does not alter the 
fundamental time relations in respect to onset, duration and recovery, as found in the 
author’s previous report, but rather affects the intensity. 

The observations made with LSD-25 on locomotor behaviour (Glow, 1957) appear to 
apply in this experiment. The effect of noise is such as to produce a locomotor response 
almost identical with that found in normal rats in this situation. In the case of the two 
pre-treatment orders where no criterion latencies were reached (i.e. 300 sec.) the noise 
generator was not employed. In the case of the pre-treatment 6-hr. group, running times 
are significantly increased as rats moved rather ponderously to the food box. Pre- 
treatment at 2 hr. shows a remarkable correspondence to normal untreated rats, excepting 
the trial at 20 min. after LSD-25 was administered. 

The conclusions drawn from previous experimental work with LSD-25 were such that 
it could reasonably be assumed that the drug affects normal biochemical activity at 
specific, that is axodendritic, synapses. Taking this position as a plausible starting point, 
one may view the action of benactyzine as a specific LSD-25 antagonist. It is possible 
for instance to consider that benactyzine molecules readily take up positions at the tissue 
receptor level in a manner which excludes the LSD-25 molecule, but permits accessibility 
of the normal neurohumoral substance 5-HT, the excluded molecule being removed by 
enzymatic action. wk 

This argument implies that the disturbance observed is related only indirectly to the 
biochemical action of LSD-25, and that the causal component is active 5-HT. This 
position would be in conformity with the observations made in experiments reported 
by the author (Glow, 1959). It was found that the duration-intensity of the LSD-25 
disturbance was augmented under conditions where free 5-HT levels were raised. If one 
accepts this as a premiss it could follow that under conditions where the formation of 
active 5-HT is prevented, by the preferential exclusion of LSD-25, the incidence of 
an acute disturbance is reduced. One way of investigating whether such a model of 
5-HT-LSD-25 activity is tenable would be to return from the molar behavioural level to 


the molecular level of the pharmacologist. 


III. INTERACTION IN VITRO BETWEEN BENACTYZINE AND LSD-25 
Unfortunately the biochemical and pharmacological aspects of benactyzine action have 
as yet not been adequately examined. Berger et al. (1956) demonstrated that benactyzine 
has an anti-spasmodic effect (in concentrations of 1-0/qg-/ml.) on excised preparations 
of rat colon, when the spasmogen was 5-HT. This experiment was conducted on rat colon 
Suspended in Ringer’s solution at 37° C. These authors found that the spasmolytic action 
of 0-05-0-10 yg./ml. 5-HT creatinine sulphate was completely blocked by 1-0.g./ml. 
benactyzine. Evidence has been accumulated that the rat uterus brought into oestrus 
is the most reliable and sensitive assay method for 5-HT and its action in the presence 
of antagonists (Page, 1954; Erspamer, Correali & Fiore-Donati, 1956). Or these grounds 
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it was considered necessary to conduct an investigation on a suitable preparation to detect 
the possible interaction pattern between the drugs under discussion. 

The object of this assay was based on the notion that the blocking action of LSD-25 on 
the spasmolytic activity of 5-HT could be prevented by the administration of a suitable 
concentration of benactyzine hydrochloride. 


(i) Method 


Female rats (100 days old) were used 24 hr. after subcutaneous injection of 100 yg./kg. stilboestrol. 
All rats were killed by concussion and the uterine horns removed under de Jalon fluid. A longitudinal 
strip of uterus (2-3 cm. long) was attached at the bottom of a 5 ml. organ bath kept at 29+ 1° C., con- 
taining de Jalon (1945) perfusion fluid (de Jalon fluid per litre: NaCl 9 g., KCl 0-42 g., CaCl, 0:06 g.» 
NaHCO, 0-5 g. and glucose 0-5 g.). The other end of the tissue strip was attached to a balanced frontal 
lever, giving approximately five times magnification. Contractions were recorded on a smoked kymo- 
graph drum. It was found in practice that excised uterine tissue preserved in de Jalon for 24 hr. at 
0° C. was more reliable than fresh tissue, giving fewer spontaneous contractions and maintaining its base 
line for several hours. The bath was continuously oxygenated. 


(ii) Procedure 


The following procedure was adopted during a 5 min. contraction cycle. The preparation was permitted 
contact for 1 min. with the spasmogen which was then washed out and replaced with fresh de Jalon 
fluid. The antagonist was permitted contact for 1 min., then washed out and replaced with fresh de Jalon 


fluid. 
(iii) Dose 
It was found that 25 ppg. 5-HT creatinine sulphate* in a 5 ml. bath produced submaximal contractions 
of a consistent height. The spasmogen was added to the bath in volumes of 0-2 ml. every 5 min. 


(iv) Results 

A dose of 50 uug. LSD-25 was found to be maximally effective on blocking the third 
or fourth 5-HT-induced contraction, this being 15-20 min. after the administration of 
LSD-25. Thereafter recovery was slow but regular, until normal contractions were 
reached between 1-1} hr. (see tracing in Fig. 5). 

Benactyzine wasadded to the bath in concentrations varying between 100 pug. and2p8- 
in volumes of 0-4 ml., and caused no contractions if given in the place of the spasmogel- 
Benactyzine had no spasmolytic properties in any dosage employed. If administere 
1 min. prior to 5-HT (as in the case of LSD-25 above) it appeared to cause & slight 
diminution of the contractions, and occasionally an increase in spontaneous movements 
of the uterus. The effect of 2g. benactyzine is shown in the tracing in Fig. 5, It was 
found on a number of preparations that if the contact time with benactyzine (2pg. in 
5 ml.) was as long as 60 min., no further contractions could be induced with 5-HT. When 
50g. in 5 ml. LSD-25 was followed by benactyzine there was no noticeable effect on 
the subsequent antagonism to 5-HT contractions. Variable doses were added under this 
procedure ranging from 100 uug. to 2g. in 5 ml. ; 

When benactyzine preceded LSD-25 it was found that some measure of protection 
developed. The most effective concentrations for blocking were: benactyzine 24g. in 5 ml. 
(contact 1 min.—washed out) followed by 50 upg. LSD-25 (contact 1 min.—washed out). 


* Serotonin creatinine sulphate was kindly supplied by Dr Richards, Abbott Laboratories Ltd, Chicag?’ 
U.S.A. 
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With these concentrations it was possible to block completely the antagonistic action of 
LSD-25 on 5-HT-induced contractions. This effect may be viewed in the tracing in Fig. 5 
A brief summary of these data may be found in Table 5. j 


ai 


N oua 


t (b) 


Fig. 5. Spasmolytic action of 25ppg. 5-HT on isolated rat uterus. (a) 2g. benactyzine hydrochloride, 
followed by 2 ug. benactyzine hydrochloride + 50 pug. LSD Protection afforded to 5-HT contraction 
by administration of benactyzine hydrochloride with LSD-25. (b) 50 ppg. LSD-25. Inhibitory effect of 
LSD-25 on the spasmolytic action of 5-HT. 


Table 5. Interaction of LSD-25 and benactyzine on excised tissue 


Order of drug administration 


$ I Il Results 
1. 5-HT — — Spasmolytic action 
2. 5-HT LSD-25 — Blockade of spasmolytic action 
— No spasmolytic action 


3. Benactyzine — 
4. Benactyzine 5-HT — 5% decrease in 5-HT-induced 
spasmolytic action 


Spasmolytic action as in above 1 


5. 5-HT Benactyzine — 

6. 5-HT LSD-25 Benactyzine Blockade of spasmolytic action as 
‘ in above 2 

7. 6-HT Benactyzine LSD-25 The spasmolytic action of 5-HT 


is protected from the effect of 
LSD-25 
(v) Discussion 

It was found that the antagonism of LSD-25 to 5-HT-induced contractions completely 
confirmed the observations made by Page (1954) and Erspamer et al. (1956). Benactyzine 
per se had no spasmolytic action on rat uterus, using a wide dosage range (1-20 units). 
When given before 5-HT-induced contractions it appeared to reduce the height at which 
the contractions usually occur, but no more than 5% at any time. It was quite usual, how- 
ever, for the preparations to show increased spontaneous contractions. When benactyzine 
was left in contact with the tissue for an appreciable time it appeared to have antagonistic 
effects similar to those reported by Berger et al. (1956) on rat colon. It has also been 
found that with a contact time of 60 min. the preparations were no longer viable. The 
most interesting observation was that benactyzine, when given before LSD-25 in a dose 
ratio of Qug. in 5 ml./50uug. in 5ml., completely ‘normalized’ the 5-HT-induced 


contractions, i.e. obviated the LSD-25 effect. 


IV. CONCLUSIONS 


Benaety zine hydrochloride was used in order to determine whether this drug could be 
effective in reversing or ameliorating experimentally induced behaviour changes. The 
choice of the drug was made on the assumption that benactyzine had some action which 
reduces anxiety. LSD-25 has frequently been described as having an effect such that the 
resultant autonomic disturbances give rise to a state of anxiety. Whether in fact this is 
the manner in which the LSD-25 disturbance works was not fully investigated; rather 
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only one aspect of its autonomic effects was isolated. It was found that 20 mg./kg. 
benactyzine gave a measurable protection to LSD-25-induced hypothermia. The degree 
to which this protection occurred depended on the time permitted to elapse between 
pre-treatment and the administration of LSD-25. Similarly, the latency times of rats in 
a runway were found to be normalized by the premedication with benactyzine. This 
observation could plausibly connect the autonomic and the behavioural effects of LSD-25. 

Some consideration was given to the problem of the biochemical nature of the inter- 
action between these two substances. A considerable amount of speculation and investiga- 
tion has been concerned with the possible similarity of the peripheral antagonism of 
LSD-25 to 5-HT and the events occurring in the c.x.s. In view of the findings made with 
the benactyzine-normalizing effect on behaviour and body temperature, the relationships 
of these drugs were investigated at the in vitro level. It was found that benactyzine had 
‘normalizing’ properties in this situation. A precaution must, however, be stated. It 
has always been held that the specificity of different tissues makes generalization difficult. 
This view must be especially emphasized when comparing results from excised peripheral 
tissue and the c.N.s. in vivo. The special circumstances existing in the c.n.s., carefully 
protected anatomically and biochemically, and in a specially discrete region at that 
(hypothalamus), make the circumstantial evidence provided by these experiments for 


such a c.x.s. process difficult to assess. 
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ERRORS OF IMMEDIATE MEMORY 


By R. CONRAD 
Medical Research Council’s Applied Psychology Research Unit, Cambridge 


Problems of immediate memory have recently come under active consideration both by information 
theorists and by neurologists. The former have made use of quantitative facts, whilst the latter have 
based their views on some very gencral characteristics of forgetting. It is contended that the kind of 
changes that occur in short-term forgetting cannot be ignored in any account of immediate memory. 
Accordingly the main types of immediate memory errors are outlined, and some fresh material relating 
to known errors is introduced. A discussion is developed which considers the value of information theory 
and current neurological theories, in accounting for these phenomena. 


I. INTRODUCTION 


The main aim of this paper is to describe the nature of the commonly occurring errors of 
immediate memory, using digits as the source material. It is an odd observation that one 
of the greatest advances in our understanding of long-term memory processes came from 
the study of the character of imperfect recall (Bartlett, 1932), and not from the con- 
sideration of the quantity recalled which has dominated immediate memory studies. The 
experience of short-term forgetting is so common, the facts so easily demonstrated, and 
the time scale of the phenomenon so short, that the underlying processes must continue 
to present a challenge of high priority to the experimental psychologist. This paper then 
discusses the main errors that occur. 
Formal interest in immediate memory for digits extends back to the work of Jacobs 
(1887). There followed a copious literature which Blankenship (1938) summarized. This 
literature is nevertheless concerned almost exclusively with two questions only. First, 
what conditions of presentation of stimuli determine the size of the span of immediate 
are errors distributed so curiously? There is of course no limit to 
answering the first question, whilst Hull and others (1940) have proposed a solution to 
the second problem which has been widely accepted, but which cannot be directly tested. 
Perhaps these are sufficient reasons why, since immediate memory 1s always with us, the 
subject is as rich as ever it was. 
pent got two trends have led to a renewed interest and fresh approach to old 
problems in this field. Concepts drawn from the theory of information have provided 
new ways of looking at the span and hence the underlying processes (Miller, 1951; 
Broadbent, 1957; Brown, 1958). Informational theories applied to memory are con- 
cerned mainly with the problems: how much information can be stored; why is informa- 
tion lost; which form does the loss take? In a general way much progress can be made 
along these lines, in the sense that a coherent picture can be drawn within the particular 
concepts and assumptions. In particular, the information theory approach has brought 
invigorating, if inconclusive, support for the theory of spontaneous decay of memory 
traces originally suggested by Miiller. But the essentially quantitative character of 
information theory, its main attraction for psychologists, implies that experimenters tend 
to ask the questions that have always been asked, namely how much? The methods of 
analysing the derived quantities though have been different, and the conclusions drawn 


memory? Second, why 
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from them about mental processes have also been different. In general, from the time of 
Jacobs until the present day, emphasis has been on the proportion of all digit messages 
correctly recalled, and on the proportion of the digits in a single message which have been 
correctly recalled, though early work, much preoccupied with absolute span, gave 
weighted scores to different kinds of errors. In either case, errors were totalled and 
considered no further. The assumption made is that digits are either remembered or 
forgotten, whether subsequent analysis is based on information theory or on older concepts. 

Pollack (1952), in an attempt to get at information which was only partially forgotten. 
informed his subjects when they were wrong in an item and invited further attempts at 
recall. Unfortunately Pollack does not indicate whether he treated transposition of two 
adjacent digits as one or two errors for this purpose. If the latter, subjects were in- 
advertently being misled. If the former, then they were being helped by the experimenter 
to defeat the scoring method. 

The informational theory of memory has been considerably extended by Brown (1958) 
who has proposed that forgetting is a function of redundancy. An item can be said to carry 
redundant information when some of the information can be lost without the item losing 
its unique identity. As Brown has put it, a number chalked on a blackboard can be 
smudged to a certain extent before it becomes unrecognizable as a number. According to 
the theory then, the moreredundant information in anitem, the longerit will beremembered. 

The second modern trend which has renewed interest in immediate memory problems 
derives from recent neurological theories of memory processes. Apart from the question 
of the anatomy of memory processes, Eccles (1953) in particular has reported details of 
plastic changes at synapses, earlier postulated by Adrian (1947), which have been con- 
sidered to provide a link between a reverbatory circuit concept of immediate memory, 
and a permanent neuronic change concept of long-term memory. Whilst current neuro- 
logical theory of memory is plausible, it is formulated in a manner which makes it 
impossible to test psychologically. But because this is possibly the fault of psychologists 
in not providing relevant data, a secondary aim of this paper is to try to fill in some gaps: 
perhaps thereby providing some clues for neurologists. In other words, a knowledge of 

some of the characteristic changes that occur during short-term memory storage might 
be of more value to neurological theorists than a knowledge of the quantity of change that 
takes place. 

One of the difficulties for the psychologist is that whereas it is easy to define an input 

into memory storage in descriptive terms which are familiar, such as digits, no one thinks 
that digits as such are stored in the brain. The concept digit embraces a complex pattern 
of sensory stimulation which can be widely generalized into different sensory modes, 
different temporal and spatial patterns, and yet still be represented in memory as 4 
nstance, the symbols ‘3’ and ‘IIT’ and ‘three’ all mean the same thing, 
d which also registers as the digit 3, and this sound can be a male 
n be uttered artificially by a machine. If a person is asked to 
reproduce exactly the original stimulus, but his own 
n certain limits he has no difficulty in preserving its 
ological problem is: how is this identity represented 


demand from the representations of all the other 
it not be 


unique item. Fori 
and a sound can be hear 
or female voice sound, or ca 
repeat the digit, he does not 
generalized version of it. Withi 
conceptual identity. The critical neur 
in the brain, how do we select it on 
unique identities in the brain, how is it preserved, and why sometimes can 


reproduced on demand? 
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Information theory skirts this difficulty by referring not directly to concepts or sensory 
patterns, but to information quantified in bits. The number of bits of information is 
determined for any particular item by the number of items in the class from which the 
particular item is drawn. The assumption is made that the class itself is clearly defined, 
For example, the digit 3 is one of ten digits, and the number 33 is one of a set of one 
hundred. The main assumption made in predicting performance from information theory, 
is that subjects are playing the game according to the experimenter’s rules, i.e. the subject 
accepts, and is familiar with, the class of items from which the test material is drawn. 
From this, Miller (1951) has argued that the larger the class of items is numerically, the 
less likely is the subject to be able to store and reproduce (memorize and later recall) 
items from the class. 

At the present time no systematic approach to problems of immediate memory, other 
than the two mentioned, seems likely to command serious attention. On the other hand, 
neither at the moment can offer anything like an adequate explanation of the main facts 
of memory behaviour. The following description of commonly occurring errors may 
provide a challenge to all theorists. 

The material for the subsequent discussion comes from a number of experiments, all 
of which were designed to examine the effect on recall of different presentation and recall 
conditions. The details of these experiments need not concern us here, nor need the general 
trends of their results. Where the particular experimental conditions seem relevant to the 
kind of error which occurred, the fact will be noted and discussed. The general form of all 
the experiments was the same. Digit messages of varying lengths were recorded on 
magnetic tape. Subjects listened to the tape and after each message either wrote down 
what they remembered of it, or responded by dialling the number on a telephone dial or 
keying it on a two by five digital keyboard. Subjects were either Post Office telephonists, 
or Naval ratings, and there were never less than twenty-four in each experiment. 


II. TRANSPOSITION ERRORS 
f two adjacent digits referred to by Smith (1895) is the least 
occurs frequently in messages of any length, and 
elatively small. Less often three adjacent digits 


The simple transposition o 
ambiguous to interpret of all errors. It 


the probability of correct guessing is T 
in aii a perhaps eight are transposed, and occasionally four are transposed. By 


this point analysis becomes somewhat clinical. For instance consider the following case: 

Input:1 2 3 4 

Output: 2 3 4 1 (a) 

Output: 2 4 1 3 (b) 
In case (a) the correct digits are reproduced, only one is sequentially misplaced, four digits 
are ‘wrong’. In case (b), all four digits are misplaced. Calculation of probabilities to mean 
anything relevant to memory begins to involve assumptions which are far from clear. 
Fortunately most transposition errors are of two or three digits only; the transposition 
error is the only error in the message, and hence objective scoring is easier. Table 1 gives 
the frequency with which different numbers of digits were found to be involved in trans- 


Position errors with 8-digit messages. 7 
In a series of 8-digit messages, clearly detectable transposition errors accounted for 
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some 50% of all wrong digits. It is of interest to note first, that subjects who make few 
errors in general, have a higher proportion of transposition errors than subjects who make 
many errors (see Table 2). This suggests at first sight that with the fading of a memory 
trace, the order elements are less stable than the item elements. 

A second point of note about transposition errors, is that their distribution serially is 
exactly the same as the distribution of all other errors, namely U-shaped skewed towards 
the end. Like other errors, transpositions rarely occur right at the beginning or the end 
of a message. This suggests that the chance of an error at any particular serial position is 
independent of the kind of error likely to occur. It might be stated here that no evidence 
has been found that a particular kind of error is more likely to occur than any other kind 
at any particular position in the series. 


Table 1. Frequency of transposition errors 
2 digits transposed 58 times per 100 transposition errors 


3 digits transposed 36 times per 100 transposition errors 
>3 digits transposed 6 times per 100 transposition errors 


Table 2. Distribution of errors amongst subjects 


Type of error 


=" 

Transposition Other 
4 best subjects 36 31 
4 worst subjects 203 340 


a? = 6-68; P>0-01. 


essentially quantitative, it must, to be useful, predict 
quantities and quantitative change. But this prediction depends on being able to define 
an input and an output informationally. So far this has been done only with respect to 
‘number’ in the case of immediate memory for digits (Miller, 1956; Pollack, 1952). pur 
Brown (1958) has suggested that order information should be separately considered. ose 
seems to be an important suggestion, but involves methodological difficulties of ale 
proportions. If one is to treat order information loss in the same way quantitative y i 
item (number) information loss, then some kind of correlational analysis between ingot 
and output must be carried out for each individual message, in order to determine how 
much order information had been lost. Furthermore, if any item information is lost 
then dhe eeusenenb of order information ennot bethad atal benange the only data on 
which it can be based will have gone. 

Transposition errors are so common, striking, 
cannot be ignored. Nor has a neurophysiological mec. 
could possibly account for this phenomenon. Eccles (1953 
tinuously circulating round any particular chain of neurones, t e 
a specific pattern of activity in space and time, which would of course form the basis a 
specific sequalae, e.g. conditioned reflexes or memories’. But not only does this preclu 
the possibility that the temporal pattern could become disordered, but by linking memory 
with conditioned reflexes, positively suggests that it would not, since the development ° 
a conditioned response depends specifically on rigid sequence of events. 


Information theory being 


and frequently unambiguous, that they 
hanism yet been suggested which 
) points out that ‘...in con- 
he impulses would giv? 
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III. OMISSION ERRORS 


Logically, an omission error represents a condition when the subject admits that he has 
forgotten. In testing, this would normally mean a blank space left in the record. But of 
course, the subject might forget and guess. Whether a physical gap is left partly depends 
on the kind of instruction given. If special attention is drawn to the possibility of 
omission, subjects may be less likely to guess when they have in fact forgotten. But the 
frequency of recorded omission in any case will depend on the method of reproducing the 
recalled message. If the message length is known to the subject, and he writes down his 
recalled version, or he reproduces it in a form that he can see, then recorded omissions 
are most likely to represent what has mentally occurred. But if, for example, O repeats 
back the message verbally, in order for him to locate omissions correctly, he must 
remember not only the message, but also the number of digits reproduced as he proceeds. 
andomly varied as well, it will be impossible for the experimenter 
to know, in many cases, whether or not an omission was intended, and if it was, where in 


the series it was intended to locate it. Since, from the point of view of assessing recall, 
an omission, the question can be considered further in the next 


If the message length is r 


a guess is equivalent to 


section. ‘ 
When an error of omission can be definitely established, one has a choice of several 
equally plausible theoretical explanations. Psychologically the memory trace has decayed 


in the absence of rehearsal. Informationally, noise has reduced the redundancy to the 
point where the digit retains insufficient information for identification. Neurologically, 
the excitation initiated by the stimulus has, in the absence of reinforcement, died away. 
When the subject admits that he cannot remember—that he has no idea of what the 
missing digit is—then we can safely classify the error as an omission. This is the first and 
most obvious phenomenon with which any theory of memory must deal. But if the 
subject reproduces any digit, even though it appears to be a wild guess, it cannot be 


recorded as an omission without careful analysis. 


IV. SUBSTITUTION ERRORS 
rent from the digit which is correct for that position 
t of a transposition, the mere statement: that it is 


wrong may be inadequate for an understanding of memory. The oa of a good aa 
wrong digits will be ambiguous. This ambiguity merits discussion. If message lengt: hs are 
such that subjects will have some error in about two or three messages out of ten, it is 
found that very many messages are wrong because there is a transposition, or because 
a single digit is incorrect. An examination of this latter easily defined category provides 


the data for what follows in this section. 
(a) A class of random error. The 


This kind of error could fall into one of three classes. (c 
all is correct, yet there is in fact no apparent relationship 


subject fully believes that his ree 
between input and output. (b) The subject has completely forgotten, is aware of this, 
and guesses. In effect this is an error of omission. These two classes are indistinguishable 

3 acement of one digit by another. This would include 


objectiv : systematic repl by a I 
jectively. (e) Any sy he possibility of which was mentioned 


‘acoustic confusion’ between input and output, t i à 
by Meumann (1905) and given partial credit in measuring memory span. The idea of 


acoustic confysion is attractive with much face validity and a good deal of everyday 
22 Gen. Psych. 50, 4 


When a subject records a digit diffe: 
in the series, and it is clearly not par 
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experience to support it. Woodworth (1938), for instance, recounts how in trying to recall 
a name, the first incorrect attempt often bore an ‘acoustic’ relation to the original. But 
other systematic confusions are possible. For example, the subject might tend iò replace 
forgotten odd numbers by other odd numbers. Clearly in any case, two kinds of con- 
fusion are possible, perceptual confusion and recall confusion. 

Perceptual errors, especially those leading to acoustic confusions, are obviously likely 
when ie listening conditions are unsatisfactory. Recall errors equally have been eat 
weed ery ee ee me yt: Pern fete ge 
between digits in immediate recall. In this ca : i ernia z T ence 

n . In se we would expect that two digits that had 
many neurones in common as the basis of their temporary storage, would be more likely 
z n = ei me not know which features of digits to consider relevant. Will 
ane gits such as 5 and 9 in storage share much common neuronic network? 
a en i Aeron — ae 7? Or sight contiguity in the ordinal 
ony of this, ring neurones? There is no certainty about 

Another theoretical basis for postulating the existence of recall rather than perceptual 
confusions is provided by informational theories of immediate recall. In this case one 
would say that as a result of decay, information is lost, and that what remains suggests 
another digit. Or that two digits which are distinct when all the information regarding 
them is present, are indistinct when either or both lose some information. This particular 
theory has the advantage over a neurological explanation, that, e.g., the digit 8 with some 
information lost might suggest 0, but that 0 with some information lost need not neces- 
sarily suggest 8. But as with Lashley’s idea, the theory cannot really predict what will 
confuse with what, since we again do not know which physical features of the digit carry 
which information, nor do we know whether all the information is lost at a constant rate, 
e.g. 8 and 0 might confuse after a little loss, but not after a big loss. Nevertheless 
informational theory accounts of memory would be critically supported if evidence for 
systematic confusion of this kind could be found. l 

Evidence regarding the specific nature of digit confusions is largely anecdotal. Burt 
(1909) used Meumann’s method of crediting confusions as partially successful recall, but 

Jes as material, and did not systematically analyse the nature of 
es using digits have been concerned with the intelligibility 
ls, and these have expressly introduced the likelihood 


he used nonsense syllab 
the confusion. More recent studi 
of physical communication channe 
of perceptual confusions. 

It was against this background that data regar 
(Conrad, 1958). These data were taken from a series of 8-digit messages SO constructed 
that each digit (0-9) occurred equally often in each serial position. This equated the 
probability of error of each digit, for it had been found that the digit which occurred 
most frequently within a series of messages, was most frequently substituted in error. 
Twenty-four telephonists took part in the experiment, but not all of the error data were 
used. The data selected for analysis were those where only a single digit in the message 
was wrong. This selection may have introduced bias into the results. But there is 2° 
other way of being quite certain that transposition errors are excluded. In all, 687 wrong 
digits were considered. In each case the correct and the substituted digit were knowD- 
The specific questions asked were: is any digit substituted for any other one digit mor? 


ding digit confusions in recall were sought 


— 
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often than would be expected by chance? If so, were these reciprocal confusions, i.e. 
4 for 8 and 8 for 4? 

A confusion matrix for all ten digits was set up showing the frequency with which each 
digit was substituted for each other digit. An over-all y-squared test showed that at the 
5% significance level there were differences between observed and expected values. 
These differences were clarified by examining the distribution of the substitutions for 
each digit separately. This analysis revealed that there was only one case where one 
digit was substituted for another more often than chance expectation at the 5% level 
(at the 2% level, no discrepancy was different from chance). Digit 3 was too frequently 
substituted for 2, but the reverse substitution was not different from chance expectation. 
It is difficult to think of any unique principle which might underly this and only this 
substitution, so that the question whether substitutions are due to perceptual or recall 
error has little significance. In general there appear to be no systematic substitutions in 
a noise-free system, but merely chance arrangements. One must conclude that evidence 
for partial forgetting or partial item informational loss, is lacking. However, a casual 
observation on the data suggests that some substitutions may have a completely 
unexpected origin, which undermines the theory of random substitution, but without 


supporting that of partial forgetting. 


V. SERIAL ORDER INTRUSIONS 


Melton & Von Lackum (1941) were the first to report a further type of error of immediate 
memory. They used sequences of short lists of words, and found that recall errors were 
frequently words taken from the previous list and from the correct serial position. 
Examination of the present material suggested that many substitutions were in fact 
serial order intrusions. A message, for example, which ended ...258 was reproduced as 
ending ...948. The previous message correctly recalled, ended .. .940. 

To follow up this lead, some simpler data were analysed which were drawn from an 
experiment in which the subject heard messages of 3-6 digits which were immediately 
followed by an interpolated task of 4-12 sec. Recall of the original message was required 
at the end of the interpolated task. This experiment was very similar in form to that 
reported by Brown (1958). Even with the 3-digit message and 4 sec. of interpolation, the 
subjects, who were female telephonists, failed to recall correctly about 20% of the 
messages, and with 8 sec. of interpolation about 50%. It was these failures taken together 
which provided the data for the following analysis. 

Inspection immediately revealed the intrusive character of errors, e.g. two successive 
messages 617, 483, might be reproduced as 617, 413. A 3 x4 substitution matrix was set 
up permitting each wrong digit to be placed in a cell according to whether the digit which 
was substituted for it was the digit in the same serial position in the previous message, 
was the digit in either of the other two positions in the previous message, or was any other 
digit. The matrix is shown as Table 3. Table 3 is interpreted as follows. If the first digit 
of message 2 is wrong and is substituted by the first digit of message 1, then a record is 
made in cell Aa. If it is substituted by the second digit of message 1, it is recorded in 
cell Ab. If the substitution is a digit that does not occur in the previous message, it is 
recorded in cell Ao. Similarly for the other wrong digits in message 2. 

This analysis was simplified by ignoring transposition errors and when this was done 
it was found that no digit was wrongly repeated in the same message. This was probably 


22-2 
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because subjects very quickly learned that the messages were so constructed that no digit 
did occur twice in a message. On the hypothesis, therefore, that a wrong digit would be 
substituted by any other digit, any wrong digit would occur with a probability 1/9. Thus 
in Table 3 the expected probability in each cell of rows a, b, and c would be 1/9 and in 
each cell of row o, 6/9 of the column totals. 


Table 3. Substitution matrix 


Input 
4 B C 
a 26 2 3 
Output fi 3 42 2 
c 1 2 23 
o (other) 21 17 l4 


Simple inspection shows that the actual distribution is very different. There are far 
too many observations in cells Aa, Bb, Ce. It is equally clear that a wrong digit is not 
substituted by any of the digits in the preceding message, but only by a particular one. 
Thus Melton and Von Lackum’s result is fully confirmed. 

Having established beyond doubt the occurrence of these errors, the 8-digit material was 
re-examined. What follows is necessarily a clinical interpretation, but given the results of 
the analysis of 3-digit messages, and the known facts of the character of errors of 
immediate memory described earlier, the classes of error found will be recognized as 
having a high face plausibility. The method was merely to examine messages which had 
some wrong digits, and to see whether a relationship could be reasonably observed with 
the digits recalled in the previous message. There was this general point. Errors were 
found to be related not necessarily to the previous message, but to the subject's reproduc- 
tion of it. The following relationships have emerged: 

1. Simple substitution of a single digit occurring in the same serial position in the 
previous message. This was illustrated earlier. 

2. Substitution by erroneous digits from the previous response. 


Input Output 
Message 1 81394062 81043962 
Message 2 68538429 68048429 
Message 1 92468536 92468736 
Message 2 09358672 09358732 


It is particularly noticeable that this and other classes of error are more likely to occur 
if the arrangement of digits is such that by substituting one or two digits, two or three 
then repeat those in the previous message. 

3. Substitution facilitated by transposition. 


Input Output 

85 685.... 
Message 1 685.... 38 
Message 2 608... . 680.... 
Message 1 « - -3806 . . 0836 
Messi 2 . - 3586 . . -5836 

4. Substitution facilitated by pattern. 

Input Output 

Message 1 .. 0416 .- -0416 


Message 2 «+e -3856 ... 38456 
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The four classes exemplified above cover the main kinds of serial order intrusion errors 
that have so far been found. There are also many cases where more than one class appears 
to be involved, and other data might yield further classes. The most immediate conclusion 
of significance from this analysis is that substitutions are not necessarily chance guesses 
as suggested by the confusion matrix discussed earlier. Substituted digits are distributed 
approximately equally amongst the possibilities partly because the messages were made 
up from tables of random numbers. In substituting by digits from the previous message, 
subjects were in fact substituting from random numbers. It should, though, be stressed 
that not all errors can be accounted for by the above intrusion error classes. The other 
kinds of error referred to earlier in this paper all occur independently of intrusion effects. 
It is not possible to say, at this stage, what proportion of all errors other than omissions 
are errors of serial order intrusion. 

This analysis then poses the question as to whether intrusions of this kind actually 
create or predispose to error, or whether the occurrence of error is independent of 
intrusions; the intrusion nevertheless determining the nature of the error. The available 
data themselves cannot clarify this. Melton and Von Lackum felt that the intrusions 
they found arose from some kind of inhibition. In the context of verbal paired-associate 
learning, different from the Melton and Von Lackum, and from the present situation, 
Morgan & Underwood (1950) again associated inter-list intrusions with inhibition and 
Suggested that the intrusion competed with the correct response. In both cases the link 
between intrusion and inhibition was inferred rather than demonstrated. For the present. 
therefore, the question whether serial order intrusions are a special case of proactive 
inhibition must remain unanswered. NN 

It is, though, clear from the data on intrusion errors, that under the test conditions 
provided messages are surrounded by a good deal of disturbance which is very far from 
random, and which is generated by the previous response. This particular characteristic 
of the system is difficult to explain informationally. On the other hand neurologica] 
theory seems better able to handle this phenomenon. A facilitated pathway, facilitated 
through recent use, could presumably discharge when the correct pathway was deprived 
of stimulus. But just the same the dominant effect remains as much a neurological as 
a psychological mystery, and at this stage when relatively little is seep Pore it, it is 
perhaps wisest to leave the problem open. But that it isa demonstra : aot arsa be 
evaded, and suggests that the encoding of groups remains flexible and relatively loose, 


VI. CONCLUSION 


Too much should not be read into the apparent comparison of the ability of informational 
and neurological theories to account for the errors of immediate memory which have been 
described. Information theory deals with abstract quantities which can be used with 
advantage to replace the loose idiom of everyday language about memory. But there is 
a limit to this re-definition, which may depend on no more than our present state of 
knowledge about sensory process. We do after all now have workable scales by which a 
can quantify degrees of illumination or sound intensity, when the layman is still obliged 
to refer vaguely to brighter and louder. We have no such scale for degrees of forgetting, 
This means that there is much uncertainty about what, and how much, is lost when there 
is a discrepancy between what is perceived and what is recalled. Some of the charac- 
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teristics of this discrepancy have been discussed in this paper, and it has been argued 
that because we are not sure in which kind of way the changes might be quantified, so it 
would appear that the data cannot easily be assimilated into an informational account of 
forgetting. 

The matter of neurology, on the other hand, is specific and physical. Neurological 
theory wields observed or postulated material processes, which must be correlated with 
the psychological processes of forgetting and remembering. When a correlation can be 
established between a psychological and a neurological change, the relative quantities of 
change are probably of less interest than the existence of the phenomenal relationship 
as such. But here a vicious circle situation predominates. The neurophysiologist complains 
that psychology does not provide him with enough incontrovertible data on memory 
behaviour. The psychologist complains that neurological theories of memory function 
are too vague to provide the basis for psychological experiments which might test them. 
If there is positive evidence (Burns, 1958) for synaptic facilitation resulting from repeated 
stimulation becoming some kind of structural and hence more permanent change, this 
could explain the simplest decay properties of memory traces which are everyone’s 
common experience. No one, though, has attempted to explain neurologically how 
patterns of neurone excitation can lose their sequential character and acquire another, 
nor what property of a group of neurones can create the characteristic serial position 
effects of errors of immediate memory. 

This is not merely a question of filling in the gaps. Once we have agreed to the general 
experience of forgetting, these are the main features of the process, and no theory can 
be considered adequate unless it can account for them. 
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SERIAL POSITION EFFECTS IN NONSENSE SYLLABLE 
LEARNING AS A FUNCTION OF 
INTERLIST REST PAUSES* 


By H. J. EYSENCK 
Institute of Psychiatry (Maudsley Hospital), University of London. 


An experiment to test a consolidation hypothesis of certain serial learning position effects has been 
reported, in which effects produced by continuous and discontinuous presentation of lists were com- 
pared. The failure of these two conditions to produce different position effects disproves the hypothesis, 
but also argues against most of the currently held theories. 


The experiment to be reported arose from a theory designed to explain one of the well- 
known serial position effects in nonsense syllable learning, namely the fact that the final 
syllables in a list are learnt more easily than intermediate ones, and almost as easily as 
the first few syllables in the list. The hypothesis derives from the perseveration or con- 
solidation theory of memory, according to which memory traces require some time for 
their consolidation (McGeoch & Irion, 1952, p. 118). The time provided by the interlist 
rest pause would aid in the consolidation of the last one or two syllable memory traces, 
and might thus account for the superior memory for these syllables. A necessary deduction 
from this hypothesis would be that the abolition of the interlist rest pause would abolish 
the superiority of the last few syllables in the list. A previous study by Mitchell (1933) 
did not show the predicted effect, but as there are some doubts about the proper control 
of relevant variables, a repetition of the experiment seemed to be in order. 

Two fifteen-syllable lists (A, B) were constructed and shown to the subjects on the 
Maudsley memory drum (Eysenck, 1957), which enables discrete 2-sec. presentations of 

ach syllable to be made. In addition, a set of fourteen dual-colour rectangles was 
affixed to the proper positions on the memory drum terminating with a single-colour blue 
rectangle. Two types of presentation were used: (1) Continuous presentation, in which 
the first syllable followed the fifteenth without a break, and (2) discontinuous presentation 
in which each series was followed by colour naming, the last single colour serving as a 
cue for the first syllable. Hight subjects were employed, all of them post-graduate 
rant of the purpose of the experiment. Order of series, and continuity 
f each series, were counterbalanced for the subjects so that effect of 
were experimentally controlled. The results of the experiment 
in which are plotted respectively the mean first correct response 
s made before one complete correct presentation of the list. 

The results disprove the hypothesis conclusively, terminal position effects being as 
marked for the continuous as for the discontinuous presentation. The only difference 
between the two presentations appears to be an improvement in learning for the whole 
geries under the discontinuous presentation condition; this is significant beyond the 
0-01 level. The result, therefore, is similar to that of Mitchell. It appears to disprove not 
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only the consolidation hypothesis, but does not seem to be in line with predictions from 
the Hull-Lepley hypothesis (Hull et al. 1940) either, as this posits specific intralist 
phenomena which should not apply under conditions of continuous presentation. The 
same may be said of the explanation in terms of competing responses (Foucault, 1928; 
Woodworth & Poffenberger, 1920). It also appears to contradict the Ribback & Under- 
wood (1950) hypothesis of ‘backward association’. It is possible that the correct explana- 
tion of the phenomenon may be found in connexion with the Von Restorff (1933) effect, 
on the assumption that the first and the last syllable in a series stand out from the rest 
by virtue of their position (Woodworth & Poffenberger, 1920). Even in a continuous 
series the subject very soon becomes aware of these position effects. The data presented 
do not, of course, prove this hypothesis or even support it particularly; they merely tend 


to go counter to all the other available hypotheses, thus leaving this as slightly less 
unlikely to be correct than the others. 
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INHELDER AND PIAGET’S THE GROWTH OF 
LOGICAL THIN KING* 


I. A PSYCHOLOGIST’S VIEWPOINT} 
By JEROME S. BRUNER. Harvard University 


In many ways, this latest in the series of books from the pen of Inhelder and Piaget is the most important 
yet to appear: for it represents something of a culmination of Piaget’s efforts—ably aided by Professor 
Inhelder—to trace the intellectual operations of man from childhood to maturity. After two decades 
of research, Piaget and his associates have traced the development of thinking to the stage where con- 
temporary Western man reaches his full logical powers. These powers rest in man’s capacity, after a long 
period of biological and cultural preparation, to carry out intellectual operations that appear to be based 
on the implicit structures of formal logic. Somewhere between 12 and 14 years of age, with the develop- 
ment of ability to reflect upon thought itself, the adolescent begins to show the marks of formal thinking. 
He is now ready to take his place as a scientist, a thinker, a spinner of theory. If before he was able to 
cope with most of the problems that were immediately before him, contained so to speak in the givens 
of experience, now the young human being is able to cope, too, with potential problems, with issues that 
are not evident in the data of immediate experience, with possibilities not yet encountered. At this point, 
man moves beyond the powerful logic of empiricism to the infinitely more powerful logic of propositions, 
from a world of things present to a world of things possible. The Growth of Logical Thinking describes 
the crossing of this gap. s 

There is much misunderstanding of what it is that Piaget and his colleagues are trying to do—partly 
because their writing is outside the Anglo-American psychological tradition and partly because 
of a certain obscurity in Piaget's writing—attributable either to natural causes or to Piaget s wish not 
to ‘obscure the great darkness of his subject’. Because of this misunderstanding, I should like to set forth 
what seems to me to be the main lines of the Geneva enterprise. i 

An excellent programmatic statement of the Geneva work appears in the introductory paragraphs of 
Piaget’s slender but closely packed volume, Logic and Psychology. ‘The aim. . .is to study the application 
of logical techniques to the psychological facts themselves, and especially to the thought structures found 
at different levels of intellectual development. Theoretically, it is important to ask what sort of cor- 


respondence exists between the structures described by logic and the actual thought structures studied by 
psychology. The question whether the structures and operations of logic correspond to anything in our 


actual thought, and whether the latter conforms to logical laws, is still an open one. Practically, it is 


important to discover in what way logic can advance psychological research.. . . The algebra of logic can 
help us to specify psychological structures, and to put into calculus form those operations and structures 
central to our actual thought processes. Psychologists have no hesitation in using mathematics for 
calculating correlation coefficients, for factor analysis, ete. Now the algebra of logic is a subsystem of one 
of the most general fields of mathematics, that of abstract algebra, The fact that it is concerned with 

detracts from its mathematical character.. .. The psychologist for his 


qualitative structures in no way én ; 
since it facilitates the analysis of the actual structures 


part welcomes the qualitative aharacter of logic, s the 
underlying intellectual operations as contrasted with the quantitative treatment of their behavioral 


outcome. Most “tests” of intelligence measure the latter, but our real problem is to discover the actual 
operational mechanisms which govern such behavior, and not simply to measure it. The algebra of logic 
can therefore help the psychologist, by giving him a precise method of specifying the structures which 
emerge in the analysis of the operational mechanisms of thought.’ 

Now, the task of establishing correspondences between logical structures and psychological operations 
ls for a special approach to observation, and it is here that we find Piaget's 
sts of designing intellectual tasks that externalize thought into action in such 
a way that one is able to infer the logical assumptions on which the action was based and the nature of 
the logical system or ‘structure d’ensemble’ from which these assumptions were derived. This is the clinical 

* B. Inhelder and J. Piaget, The Growth of Logical Thinking from Childhood to Adolescence. London: 
Routledge and Kegan Paul. 1958. Pp. xxvi +356. 32s. 2 

he first of twin reviews of the Inhelder and Piaget book. The second review, ‘A 


f The present article is tl A r 
Logician’s Viewpoint’ by Charles Parsons, is to appear in the next issue of this Journal. 
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method at its finest, clinical in its deepest sense: for the object of clinical diagnosis is to evoke for observa- 
tion those forms of behaviour that indicate to us how some underlying system is operating—as a stetho- 
scope makes observable tell-tale things about the circulatory system, and other techniques tell about 
other systems. What Piaget has done is to substitute the idea of logical structures for the functional 
systems of biology. His observational techniques are designed to permit diagnosis of these structures. 
In attempting to understand Piaget, one must not forget for a moment that his early formation was in 
biology, the kind of biology that lies midway between systematics and morphology where the use of the 
functional approach is a fixture of the principal method. 

Another way of putting the matter is to say that Piaget is concerned with describing systematically 
the kinds of transformations that intervene between the input of a problem and the output of an attempted 
solution by a subject. To infer the nature of these transformations requires the externalizing of much 
behaviour in the form of attempted solutions, manipulation of problem materials, and ‘justifications’ 
of the adequacy of one’s attempted solutions (i.e. attempted proofs). Whereas most psychologists who 
have attempted to describe such intervening transforms have used the empirically-oriented language of 
one or another psychological theory (e.g. Freud’s ‘dream work’, Gestalt theory’s ‘ principles of organiza- 
tion’, Hull’s ‘habit family hierarchy’), Piaget proposes to describe them in terms of their correspondence 
to formal logical structures. 

Because there has been so much specific misunderstanding of what Piaget has intended, it is perhaps 

well to give some simple illustrations of the search for correspondence between operations in thinking 
and logical structures before launching into the more complicated question of how thought goes from 
the stage of concrete operations to that of formal operations. The quest for an understanding of reversi- 
bility in logical and mental operations provides an instructive illustration. We begin with the observation 
that mental operations seem to have about them a certain notable reversibility of a kind that is not 
characteristic of simple overt behaviour. That is to say, when we learn how to combine classes—the class 
of red things with the class of round things, for example—we can immediately and without any additional 
learning invert the operation and decompose the combined class into its original elements. But having 
learned to write from left to right, we cannot automatically reverse the operation and retrace the course 
of our writing in the opposite direction. From this Piaget argues that the structure on which reversible 
mental operations is based must have a feature of reversibility and that any algebra of logic that we 
construct to describe that structure must similarly contain an operation of inversion. He argues, more- 
over, that if there is a feature of reversibility in the structure it must have certain consequences, con- 
sequences that are absent when reversibility is not present—as in certain early stages of mental functioning. 
One such consequence, one of central importance, is the possibility of invariance or conservation. That is 
to say, if the child recognizes that A+ A’ = B in the sense that two subclasses constitute a class, and 
also recognizes that A = B—A’, then it must be the case that he also knows that the whole c ss B is 
conserved or invariant across the reversal of operations (composing and decomposing) that is performed 
on it. If the child has not yet reached the operational stage where reversibility is possible, B is destroyed 
as soon as it is divided into its components A and A’—the child cannot simultaneously deal with wholes 
and their parts. He is thus incapable of conservation, and it is found at this earlier stage that indeed 
classes and objects do not remain invariant across transformations and the young child is not capable 
of grasping the idea that the volume of a ball of clay does not change when it is rolled say into an elongated 
cylinder, And so, in specifying the logical structure in one instance, rules of inversion are assumed to be 
operative, in the other case not. 

Now let us turn to the book at hand, The Growth of Logical Thinking. To put the matter briefly, it is 
argued by the authors that, as one goes from childhood to adolescence, one’s range of operations is vastly 
increased by virtue of the fact that the adolescent is able to work directly with propositions rather than 
being limited to operating directly on experience, that he is able to use as a whole the logical system from 
which his operations are derived rather than being limited to operations taken one or several at a time, 
and that the system as a whole comes to guide not only his verifications of solutions but also his mode of 
attacking and analysing a problem. 

Consider first the stage of concrete operation (ages 7-11). (I shall say very little in this review about the 
pre-operational thinking of children under 7 since Piaget's work at this age level is so well known.) ‘In 
a general sense, by concrete operations we mean actions which are not only internalized but are also 
integrated with other actions to form general reversible systems. Secondly, as a result of their internalized 
and integrated nature, concrete operations are actions accompanied by an awareness on the part of the 
subject of the techniques and coordinations of his own behavior’ (p. 6). Two forms of operation seem t0 
be central at this stage: class inclusion and serial ordering (the former corresponding to the operation © 
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logical inversion or negation, the latter to logical reciprocity) and both can be used with complete 
appropriateness to deal with events before one. Objects can be allocated to classes, and indeed classes 
are constructed by the ‘concretely operational’ child in such a way that not-yet-encountered objects 
and events can be placed in them. In this indirect and limited sense, the child is able to deal not only 
actual, but also with the potential. Yet the dealing is not in the abstract sense of considering 
full combinatorial array, but only in the sense that provisions made now 
Another way of characterizing the transition from the pre-operational 
e latter comes to regard each event encountered 


with the 
the range of potential events of a 
are also suitable for future use. 


or ‘intuitive’ child to the concretely operational is that th 
as the result of some transformation—things are the way they are because of something. The position of 


a balance scale, for example, is seen as a resultant of weights on both ends of the balance arm rather 
than as a state of affairs living in its own right. It is this that gives the categories of the operational 
child a usefulness that goes beyond the immediately given—common factors are now seen as determining 


events. ‘The role of possibility is reduced to a simple potential prolongation of the actions or operations 


applied to the [presently] given’ (p. 249). 
Now, Piaget regards the operational stages, whether concrete or formal, as being characterized by 


equilibrium. The reviewer is of the opinion that Piaget uses the word equilibrium in the pun sense— 
everything in a steady state is ‘in equilibrium’ in the misleading sense that everybody who is not tipsy 
is sober. The equilibrium of concrete operations is the ‘result’ of three things: (1) that events are now 
seen as the result of transformations (which means in a loose sense that things and events are now seen 
as the result of something having happened to make them that way); (2) that operations have now 
acquired completely the property of reversibility with the consequence that laws of conservation prevail 
with respect to the world of immediate experience if not for the world of the possible; and (3) that the 
structures of concrete thinking are extensible to new events, are generalizable. It seems to me that little 
indeed is added—save some confusing imagery—by insisting on resummarizing the definition of concrete 
operations and labelling this summary ‘equilibrium’. It is the kind of surplus baggage that has made 
many students of mental life despair at trying to understand what people in Geneva mean, as in this 

“The equilibrium field of concrete operations 


sentence, intended by Piaget as a summary of the matter: ‘The j ; 
is limited in the sense that, like any equilibrium, the characteristics of such operations are determined by 
the compensation of potential work (operations) compatible with the system links; however, these links 


are limited both by the form of the operations involved and by the actual content of the notions to 
which they are applied’ (p. 249). The French text brings this reviewer no closer to an esprit de clarté. 
I can see nothing served either in the design of experiments or in the thrust of the general theory that 
is contributed by the idea of equilibrium—save perhaps that it gives Piaget a comforting sense of con- 
tinuity with his early biological apprenticeship. After a prolonged struggle over his point, I have come 
to the conclusion that what Piaget wishes to say when he writes ‘equilibrium’ is that each stage of 
operational thinking develops its own internal consistency, its own compensatory reversibility, and 
predictability by virtue of being based on a set of rules of operation and that these rules can be described 


as logical structures. siting Bel Hes Ss 
3 ture of concrete thinking betore we paas reaa x 5 
Ee pein oe for the growing human being. It is the inability of the concrete thinker to integrate 


his operations into a whole by the use of higher order operations—in this sense, logical operations per- 
fiscal t on experience but is a hugely important point here both in the 
ed no x y , 


upon other operations. There i 1 t 
technical sense and in the more usual sense in which it has always been recognized that much is served 
by reflecting on one’s own thought with a view toward rendering it more consistent and generic. Piaget 
(and I speak of him now without Professor Inhelder, for it is to his contribution that my present remarks 
are relevant) points out that reflexion in this sense presupposes a set of logical operations or structures 
that have as their particular power that they can render or translate lower order concrete transformations 
such as disjunction (@ V b) or implication (a>b) intoa lingua franca, of p's andq s referring to propositions, 
that permits the integration of operations into a structured system. The lingua franca corresponds, 
according to Piaget, to structures of propositional calculus. I am in no position to judge the depth and 
delicacy of Professor Piaget's representation of this change in terms of formal logic. The reader sill ind 
some severe criticisms of Piaget’s representation of the formal thinking of adolescents in stage Il in 
Mr Parsons’s review—particularly concerning his ambiguous uses of tenth functions and quantification 
theory and the looseness of his employment of the sixteen binary transformations. It is Piaget's 
intention, however, to characterize the ift from concrete to formal operations as a shift to a logical 
Structure of the form of the propositiona In short. the adolescent learns rules about proposi- 
tions and not just about things- 


on to consider the nature of formal thinking and 


sh 
1 calculus. 
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Consider now the consequences of the Jeap ahead into formal operations. First of all, it is difficult to 
tell from any one statement made by a subject whether he is operating concretely or formally. Take, for 
example, an experiment in which the subject has the task of working with rods attached to the edge of 
a basin of water and to the free end of each of which can be attached weights of different magnitude. 
The rods differ in length, in thickness, in composition (brass, steel, etc.), and in shape (round, square, 
rectangular). The subject has the task of determining whether or not a given rod is flexible enough to 
bend under a given weight and reach the water in the basin and of explaining why it does or does not do 
so. The subject says, for example, ‘This rod bends because it is made of steel’. Can we be sure whether 
he is using strict implication or whether the statement merely involves class inclusion; ‘This bar is steel’, 
and ‘ All steel bars are flexible’ in contrast to ‘If a bar is steel, then it is flexible’. Clearly one cannot do 
this unambiguously. Rather, one looks at the whole range of propositions that a subject makes and 
tries to infer from them whether he is using a system of classifications or using, instead, the hypothetico- 
deductive method. But the best method to employ is to analyse the nature of the proofs that he employs 
for justifying his conclusions. If they do not go beyond observation of empirical correspondence between 
a class and empirical objects placed in it, then we may infer that he is operating concretely. If on the 
other hand, he uses a proof that employs the construction of combinations that are not represented in 
the objects before him, or if he constructs a relation that is not given in the properties of the objects 
(like a ratio), then we may assume that he is operating formally or propositionally. 

The major part of the book, experiments designed principally by Mlle Inhelder, is devoted to showing 
what the gain is when the child shifts over to formal operations, the manner in which his proofs begin to 
reflect an underlying structure that is statable in terms of the sixteen binary operations of formal logic— 
affirmation, negation, conjunction, incompatibility, disjunction, conjunctive negation, implication, non- 
implication, reciprocal implication, etc. The experiments are enormously ingenious and very much in the 
tradition of the work that Piaget has been doing for the past decade. Since the work rests almost entirely 
on the acceptability of these observational experiments as proofs not only of the growth of logical thought 
but also of the appositeness of the logical structures that Piaget and Inhelder have claimed as corre- 
— to mental a it is worth having a close look at several of them. 

n the experiment that opens the book, the child has th i Snell 
a buffer and hitting a target on the bounce. The task is a een ental eee pinan ngasms? 
the angles of incidence and reflexion. To put the matter over-simply, the concrete ch lde ation aie 
when he finds empirical correspondence between the angle at whicl i Ji ere hate 
eas h he shoots the ball at the buffer and 

the angle at which it bounces off. After about age 11, the child begins looking fi ity i 
the relationship between the two angles. Often he does this by the ar = re ‘or some necessity 17 
directly at the buffer wall which is at right angles to it, then it will pet di sily ae a ‘a es J 
one angle necessarily implies the other, that it ‘must’ be so. The child irectly on itself—proving t ie 
case through an operation that is more complicated tl t On e short; to boigoing tO m 
plicated than the simpler proof of implication pəq where 


one shows that p.g never occurs. Indeed Piaget 
corresponds to something like: aget and Inhelder (p. 18) suggest that the mental structure 


p2q because (p.q) v (p.q) are true, 


and (p.q) v (p.q) are false, 
where p and q state corresponding inclinations havin 


shoots the ball directly at the wall and it bounces g the respective values X and Y. And when the child 


back at the plunger, then: 
(X = 0)2(¥ = 0), 
(X = «)2(¥ = a), 

where œ is a determinate inclination greater than 0 
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XZY, 
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where ~X is the angle of incidence and W F j 

a phe s the angle of incidi 
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permits subjects to eliminate contradictions from their explanations by reference to an integrated system 
of variables. The concretely operational child attempts to handle his explanation by a double-entry 
classification system of the bodies he deals with: large-heavy, small-heavy, large-light, and small-light, 
and discovers that small-heavy objects are the non-floating class. He does not discover the concept of 
density, for ‘to relate the weight of the body under consideration to the weight of an equal volume of 
water is to invent a situation that has no empirical correlate, because only the total volume of the water 
in the receptacle is actually observed, whereas the conceptualization of a volume of water equal to that 
of the object to be compared is the product of a subtler separation of variables which once more requires 
hypothetico-deductive thought’ (p. 37). In place of using double-entry classification, as in the concrete 
operations, the subject must think in terms of a logical structure that utilizes two formal operations— 
reciprocal implication and the notion of independence between two variables. The mental structure 
conforms, according to the authors, to a formal proposition based on the assumption of ‘all other things 


being equal’: aounwia gk: 
where p is the assertion that a given object floats, p the assertion that it does not, g the assertion that 
its volume is equal to a certain quantity of water, r the assertion that it is lighter than that body of 
water, 7 the assertion that it is heavier. The adolescent is working with operations on propositions or 
assertions in the form that can be stated in ordinary English as, *A given object floats by virtue of its 
weight being less than that of a corresponding volume of water, or it does not float by virtue of the fact. 
that its weight exceeds that of a corresponding volume of water’. Now what is interesting about this 
stage is not only that it frees the child from dealing simply with what is before him, but it also ‘contains’ 
all the earlier proofs that were useful during the stage of concrete operations. For example, the principal 
the concrete subject is to attempt to eliminate one of the attributes from consideration 
and then to move into the elimination of the double entry classes. It is 
a strategy of ‘negation of inclusion’ which disproves that A<Bby showing an instance of A B’. The more 
formal proof presented can be shown to ae? this aingle (ara n ar case only partial) proof 
i sense i also be formulated in terms of propositional b 

ü N i Sie Agel the mean psychologically? To this reviewer it suggests the diligence of Piaget’s 
search for correspondence between logical and psychological structures. For we know that the adolescent 
who can operate according to the proof by relative density is also able to recognize and use the more 
concrete method of negation of inclusion, whereas the child who uses the latter cannot necessarily make 
the leap to the former. The younger child cannot get rid of the contradiction inherent in his proof, the 
older one can. Their respective cognitive structures must reflect this difference and Piaget proposes that 
it is by resort to propositional rather than data manipulation that the increase in intellectual power is 


Or a will suffice, this one to show the manner in which approach to a problem is affected 
by the growth of formal thought as well as the technique of verification, see TEE E The 
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in pe ie ademit which particular combination is uniquely responsible for the production 
mner to 


i iminating vari — for flask D which contai 
x ly capable of eliminating variables—save ains 
9f colour, He is not ayere T Paang and bleaches it out when added to colour. The innovation 


a kani R 2 Son ee 
a that a ial operation is the use of more complicated logical multiplication, but the 
shih is more advanced Co: rate in such a way as to test the products of such multiplication so as to 
i is still not = to eins He still seeks explanation in terms of the contribution of individual 
‘Over the correct com è 
flasks, 
When the child reaches the fo 
Tial—elements one at a time, 
SYstematically those combinations that are n 


proof used by 
at a time (i.e. weight or size), 


le change occurs. He now generates a proper combina- 
e at a time, etc., and in such an order as to eliminate 
te. The young subject is now not testing the fluids 


rmal stage, a notab 
two at a time, thre 
ot adequa 


368 Inhelder and Piaget s ‘The Growth of Logical Thinking’ 


before him, the authors point out, but the hypothetical and systematic set of combinations that can be 
composed of an array of elements. The order of testing as well as the approach to verification has changed. 

Piaget attempts to describe the change in cognitive structure as before—in terms of the child operating 
propositionally rather than concretely and describes the change in this case by recourse to the following 
logical analogues of the cognitive structures involved. To test the liquids by a systematic combinatorial, 
it is necessary to use all of the apparatus of the sixteen binary propositions (see above) of formal logic. 
That is to say, what the ‘formal adolescent’ is doing presupposes a system of thinking that must have 
all of these present. He must be using a system from which he can derive possibilities for testing as well 
as an order of testing and in order to do so he must be using the system-as-a-whole—the so-called ‘structure 
d'ensemble’ which is characterized in formal logic as showing group and lattice properties (a technical 
logical matter that need not concern us in detail here). 

Other experiments are presented, much in the same spirit, to show the manner in which formal thinking 
makes it possible for the adolescent to get past the errors of limited concreteness by the interpropositional 
operations of the sixteen binaries and the INRC transformation group. The authors add to the picture 
in detail, but enough has now been said so that the essence of the Inhelder-Piaget approach should be 
clear enough for us to proceed with a more critical intent. 

First, as to the general approach. Let me ask at the outset what it means to establish a correspondence 
between a mental operation and some formal model of that operation—be it a model stated in terms of 
a logical calculus as in the present volume or in terms of idealized strategies as in the work of the reviewer 
(cf. A Study of Thinking) or in terms of an ‘internalized motor-skills’ model as in the case of Sir Frederic 
Bartlett’s recent book Thinking, or in terms of the theory of programming as in the Logic Problem Solver 
of Herbert Simon and his colleagues? Good correspondence between a formal model and a process— 
between theory and observables, for that matter—presupposes that the model will, by appropriate 
manipulation, yield descriptions (or predictions) of how behaviour will occur and will even suggest forms 
of behaviour to look for that have not yet been observed—that are merely possible. In short, the model 
will simulate the behavioural resultants of an input-output process, simulate not only correct moves in 


gor solving, but also the characteristic ‘errors’ that are committed and show what brought these 
about. 


Does Piaget’s formal descriptions of pre-operational (sensori-motor 
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introduces into the system to provide a motor for the enterprise. ii 

With respect to the fruitfulness of the model in terms of descri 
unsuccessful behaviour, one cannot help but be struck by the subtl 
of illogic’ is handled in Piaget's system, and indeed by the mann 
logical’ behaviour on the basis of such broad yet specific asserti 
reversibility in operational thinking, the usual forms of conserv: 
not hold in the child’s view of the world. It is not so much in tl 
Child's Construction of Reality that one sees the power of this ide 


ment of the identity concept (conservation of identity under conditions of change and di pearance) 
> and disap} , 


that one grasps the importance of the idea of reversibility j oss 
: s in ; 
the striking shift comes between the operational stage E A a iie cperations: In the present: tölum 


based on propositional manipulation. on the givens of experience and operations 

One may raise the question whether in Piaget’s system tandia 

the matter to my attention), all ‘errors’ are to be regarded as . 

i regressions tı i : ion. 

The authors do not assert this to be the case, but they give examples kak ot forms oflogical gn 
of the error whereby there is a mismatch between the logical StS Only: of Pais oide 


È model i tual 
structure or requirements of that problem? An example comes to oa = problem and the ae 
but classical application of the principle of reciprocal implication to M a i jl i by 

s of symmetry § A 


Yang to be inappropriate—that space is not uni a $ 
versally symmetrical. These are ‘mismatch’ errors: 


i Fİ £ S ef y ti 7 Ci 

Piaget Ae 7 sy of how they come about nor what is the process wherel locate and correct 
i s, ” ess whereby we Ci > and Ci : 

errors involving the imposition of an inappropriate logical structure. Hi by we locate a iê 

Simon work on correction programmes. - He would do well to consult 


) thinking, thinking by concrete 
o the job? Let me show my bias 
could do so remarkably better— 
cade or so ago. Its failure to do 


bing both adaptively successful and 
ety of the manner in which the ‘logic 
er in which he predicts forms of ‘ pre- 
ons that without the development of 
ation of identity, mass, energy, ete. do 
he present volume as in the earlier The 
a in Piaget's description of the develop- 


m indebted to Charles Parsons for bringing 


w raise several stions M 
i a that elte ka my dissatisfaction with the equilibrium concept The 


(a 


JEROME S. BRUNER 369 


main difficulty of all such self-regulatory balances is not so much that they explain too little, but rather 
that they explain so much as to be useless. For if it is the case that the stage of concrete operations 
develops an equilibrium as earlier described, how comes it that the child gets beyond this stage to that 
of formal operations? Indeed, what is it altogether that impels development to move in a certain direction 
rather than some other? Or what impels correction for inappropriateness? Piaget is obviously not satisfied 
to answer that it is in the nature of the beast, nor in the nature of the brain alone. He says at one point: 
“But the equilibrium attained by concrete thought covers only a relatively narrow field. Consequently, 
the boundaries of this field remain unstable. These two features make the elaboration of formal thought 
` (p. 249). This may be a necessary condition for movement toward formal thought or correction, 
s scarcely a sufficient one. In another place he says, in connexion with growth not being simply 
something in the nature of the biological beast, ‘We take as the fundamental problem of adolescence the 
fact that the individual begins to take up adult roles. From such a standpoint, puberty cannot be con- 
sidered the distinctive feature of adolescence....The essential fact [underlying the growth of formal 
thought] is this fundamental social transition (and not physiological growth alone)’ (pp. 335-6). After 
remarking that there obviously must be the development of brain structures that are in some manner 
isomorphic with the emergence of formal thought, the authors then go on to remark that primitive 
societies do not seem capable of utilizing formal structures and that the stage of formal thinking probably 
never emerges in their children, as likely it never did among Greek children of the classical period: ‘Thus 
the age of 11-12 years may be, beyond the neurological factors, a product of progressive acceleration of 
individual development under the influence of education, and perhaps nothing stands in the way of a 
further reduction of the average age in a more or less distant future’ (p. 337). 

Piaget then asks himself what it means to fill adult roles, and in his attempt to answer his own question 
we see how little avail is the notion of equilibrium and how prepared he should be to adopt a less passive 
approach to the matter of growth. ‘As opposed to the child who feels inferior and subordinate to the 
adult, the adolescent is an individual who begins to consider himself as the equal of adults and to judge 
them with complete reciprocity, on the same plane as himself. But to this first trait, two others we 
indissolubly related. The adolescent is an individual who is still growing but one who begins to er 
the future—i.e. of his present or future work in society. Thus to his current eee he ce z a = e 
program. . . . The adolescent is an individual who in attempting to plan his present or uture, al pi = he 
idea (from his point of view it is directly related to his plans) of changing this society.. e ks is 
impossible to fill an adult role without conflicts and whereas the child looks for resolutions of his con’ licts 
in present-day compensations (real or imaginary), the adolescent adds to these limited compensations 

or even specific planning for change’ (p. 339). 
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economical transforms for reducing the complexities of the perceptual field in a manner akin to that 
proposed by Attneave—but that one would commit an error against comprehensiveness unless one also 
took into account the goals for which people strove and how perceptual activity was used as an instru- 
ment in goal striving. I find myself now making the same general points with respect to Inhelder and 
Piaget’s children and adolescents. They are talking about their tactics of thought without sufficient 
regard for the fact that tactics derive their direction from the strategies of which they are a part. These 
strategies are linked with broader motivational changes. I sense that some of the reluctance to take this 
step from tactics to strategy comes from Piaget's reluctance to make messy the beauty of the logical 
structures that conform to the cognitive structures that seem to underlie the child’s and the adolescent's 
problem solving. The current state of motivational theory and research is not one to tempt the talents 
of one with such a formalistic passion as Piaget's. Yet it seems likely that the next big step forward in 
Piaget’s thinking will not come until he attempts to extend his theory of tactics into a broader theory 
of strategy that takes into account the objectives toward which thought is forced to move in order to 
cope with the goal-striving necessary for the maintenance of a going life. The authors of this work suggest 
that, as adult roles must be filled, the young human is forced to cope with futurity and possibility and 
that the apparatus of thought responds to these pressures. We need a more elaborate account of how 
this comes about if we are to understand the processes that produce neurotic defences in thinking, that 
bring about learning blocks, that produce what can best be called ‘incorrigible strategies’—failure to 


take any advantage of available information that happens not to conform to the specific strategy on 
which one is embarked. 


Let me make it clear that what is said above is not in the s 
done, but rather in the form of a suggestion of what, in my 
cognition is complete. 

One final point has to do with a matter that Piaget’s teacher Claparéde used to refer to as prise de 
conscience, the rendering conscious and manipulable of assumptions in terms of which one works. I was 
reminded of the matter by a remark made to me by one of my research students upon completing the 
volume now under review: ‘What puzzles me is why any good 14-year-old can’t get right up and give 
Phil 140’ (Professor Quine’s course in logic). There is an interesting problem here that points to a later 
stage in thinking, a stage beyond formal operations. It is the stage that differentiates between M. Jourdain 
who has learned he has spoken prose all his life and M. le professeur Jourdain armed with a theory 
of prose, between the polyglot and the linguistic scientist, between Piaget’s 14-year-old subject and 
Piaget himself representing logical thinking in terms of the Propositional calculus. Most adults do 
not progress much beyond the formal stage at which Piaget leaves his subjects in this challenging 
book. But those who do, make science and myth and magic. I end this altogether too lengthy review 
with the hope that Piaget will one day give us an account of the mysterious form of reflexivity that 
carries the adult from being what, in America, is called ‘flat-headed’ to being ‘egg-headed’, from being 
intelligent to being intelligent about intelligence. And finally, while one is expressing hopes for M. Piaget’s 
future enterprises, it would be not amiss to hope for a volume that carries the child into adolescence along 
the route traversed in Play, Dreams and Imitation so that we may see the maturing of metaphoric thought 
as we have seen the maturing of logical thought in this volume. 
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Verbal Behaviour. By B. F. SKINNER. London: Methuen. 1958. Pp. viiit+478. 42s. 


This book is a description of the linguistic activity of human beings, in terms drawn from animal con- 
ditioning experiments. It does not report any appreciable amount of experimental work, but relies on 
everyday experience for its data. It represents, in fact, as the author himself says, a way of talking about 
verbal behaviour. An outline of the approach is as follows. 

In animal learning situations, it is possible to make a given response depend upon the presence of a 
particular drive. Thus if pressing one bar produces food while pressing another bar produces water, the 
animal will press the first bar only when hungry, and the second when thirsty. It is also possible by 
suitable methods of training to make response depend upon the stimulus situations, but to make its 
appearance in a particular situation independent of the particular drive which is operating. Thus we 
might make the pressing of a certain bar produce food when the animal is hungry, water when it is thirsty, 
an opportunity to escape if it is being shocked, or a variety of other rewards, but do so only when the red 
light is on, Such a method of training will secure a high rate of bar pressing from the animal when the light 
is on, but not when it is off. Although the principles of behaviour may be regarded as the same in these 
two learning situations, in the former case the behaviour is controlled by the animal's drive and is inde- 
pendent of the situation: while in the latter case it is controlled by the situation and is relatively inde- 
pendent of the drive. Skinner regards the saying of words by human beings as behaviour which is acquired 
following these same principles. He therefore distinguishes in the first place a class of statements which 
appear when the person concerned wants something. Examples of such statements are questions, 
commands, requests, and so on. All statements of this type are called by Skinner mands. A second class 
of utterances are controlled by the stimulus situation, and so will appear only in particular circumstances. 
An example of this type of utterance is the calling of an object by its name, but a remark like Thank 
you’ is equally regarded as being of this type. Instances of this second class of verbal behaviour are 
termed by Skinner tacts. These two categories are the most important ones he uses, although he makes 
a number of minor distinctions amongst types of verbal behaviour. Both types of response are noted as 
occurring frequently under the control of verbal stimulation: thus they may echo sounds which have just 
been heard, they may be responses to written texts, or they may be Tesponses to earlier stimulation of 
a quite different type as when the response four is made to the verbal stimulus two plus two. This latter 
own as intraverbal. A particularly important stimulus variable is considered to be 
atements may be made in the presence of some people which 
regarded by Skinner as generally true that verbal behaviour 
ss internal. In putting forward these categories of analysis 
d to traditional ones. Thus the same word may represent 
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Ski izes that they do not correspon f 
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diffe f behaviour at differ Ire 
or tis does grammatical units. He feels that the traditional method of regarding units of speech 
as referring to or standing for events in the outer world is misleading and seriously limited; while it may 
bear some relation to behaviour involving tacts, it does not pay sufficient attention to mands nor do the 


lines of classification correspond to those which he prefers to use. . ; 
After setting out this analysis, he goes on to consider the multiple causation of some items of behaviour, 


taking numerous examples from poetry and from the type of slip made popular by Freud in The Psycho- 
pathology of Everyday Life. He then turns to considering a fresh category which he terms the autoclitic, 
‘his category contains behaviour which is descriptive of verbal behaviour itself. Some such descriptions 
of verbal behaviour are of course simple tacts, but there isa special class of salf-descriptive behaviour 
which is connected with actions on the part of the listener. Thus if one prefixes the remark ‘Jt is going 
to rain’ with the autoclitic ‘J hear that...’ the listener is trained to respond to the second part of the 
Sentence in a slightly different fashion from that which he would produce were the same words to be 
heard without a prefix. Skinner goes into the use Gi such autoclitics in some detail and attributes to 

hem ing and organization of speech. ; i i l 
fe etii AnS ai oaet the speaker listening to his own speech and responding with 
anxiety to statements which have previously been punished, is then considered. If the punishment has 
ears even sub vocally, there need, of course, be no anxiety, 
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discussed: logical and scientific verbal behaviour is considered under the heading of sharpened stimulus 
y thinking receives a chapter. 
or. a pine, Semen Seen shew speech is given great importance, but is not regarded as 
Pte ns thought. However, thought is identified with all behaviour, verbal or non-verbal, aren 
or overt. Man Thinking is simply Man Behaving. It is not quite clear why the term ‘thought’ is retaine 
alysis. 

gi rere er this stage that the reviewer is somewhat hampered in forming a general een 
ment of this book by a distaste for works of this size which do not contain experiments. The merits an 
vices of Skinner’s approach appear to be very closely similar to those of Freud’s Psychopathology of 
Everyday Life, already mentioned. That is, facts must be accepted on the basis of whether they seem 
reasonable or not. Statements which seem to the reviewer almost cert: 
with statements of fact which seem to him almost cert 
borderline, which could form excellent topics for debate. 
assertions, taken at random? 

“Unseen audiences, as in letter writing, encourage repetitious speech’ (p. 221). 

“The supplementary evocation of feeble verbal responses is usually funny’ (p. 286). 

“Pretended slips in speech may be used as a way of making a statement while avoiding punishing 
consequences’ (pp. 377-8). 

‘The style of Joseph Conrad is often difficult, and this is due 
past statements to the one now being read’ (p. 279). 

Clearly therefore Skinner is in this book fighting psycholog 
own weapons. He is stating a behaviouristic attitude very mu 
tionist putting forward the opposite point of view. 
he may well appeal to those who feel that behaviour’ 
His book should also cause anyone who thinks of bi 


to change his mind. The pages are liberally scattered with quotations from masters of good writing: in 
fact some people may feel that this tendency has been carried too far when in one place a reader can hardly 
get the point of an illustration unless he has read and remembers Guy de Maupassant’s short story The 
Necklace. 


ainly true are inextricably mixed 
ainly false. Worst of all are the statements on the 
What, for example, are we to make of the following 


to a lack of intraverbal connections from 


ists of mentalistic inclinations with their 
ch in the manner of a classical introspec- 
By tackling problems of higher nervous functions 
ists are too much concerned with muscle twitches. 
ehaviourists as uncultivated and inhumane people 


t responses may be controlled by a long-lasting state of the 
ner puts it ‘The programme 
His hostility to the opposite view, 
aditional analysis of thought in terms of ideas. 


of a radical behaviourism left no originating control inside the skin’. 
that such control does exist, is derived from his dislike of tr: 
But any reader of contemporary journals will have noticed the increasing number of experiments in which 
overt responses can be explained only by means of a hypothetical mediating response within the nervous 
system. It is not possible to handle all the experimental data now available without recourse to such 
central processes. The logic of many of these experiments is similar to that of a familiar argument: the 
meaning of a word cannot reside in its associations, because those associations can often be seen to be 
different in meaning. Thus the response most strongly associated with black may well be white, and the 
response to cat may be dog. One should therefore suppose within the nervous system some process 
which occurs when one presents different words such as cat, chat, katze, and so on, but which is not itself 
an overt response to these words. Many of the experimenters on this subject refer to Osgood 
view of mediation is of course highly relevant. 

Another aspect of Skinner's emphasis on peripheral events is the underestimation of causal factors 
within the organism. He regards it as incorrect to speak of a person as perceiving the similarity between 
two situations when he uses a word from one to describe another, Rather the occurrence of the word should 
be ascribed to the actual externa! similarity between the two situations. But as we all know, not every- 
body can see similarities, and this is precisely why an effective use of metaphor is highly 
stimulus by itself is not sufficient to produce the response and the crucial causes lie within 
To carry this point to its extreme, there is no reason given in the whole of 
behaviour is not shown by animals other than man. If the principles of r 
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the organism. 
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sufficient, speech should occur in any nervous system which shows those principles, such as a rat or a 
pigeon. On the view that the important features of speech and thought take the form of mediating 
Tesponses within the nervous system, it is by no means surprising that species differences occur and that 
factors within the organism control behaviour just as much as those outside. 

The strength and the weakness of the book can be summed up in one of its epilogues. Skinner describes 
a conversation which he once had with Whitehead in which the philosopher challenged him to explain 
his behaviour as he sat there saying ‘No black scorpion is falling upon this table’, Skinner points out 
that the catch in this question was that no obvious physical stimulus could produce the response ‘ black 
scorpion’. He therefore suggests that these words were indeed a response to certain recent events: since 
Whitehead’s challenge arose out of a discussion on the subject of behaviourism. He suggests that White- 
head regarded the subject very much as most people regard scorpions, but that because of his kindliness 
and sympathy towards the people involved in it he felt that their hearts were in the right place and that 
in consequence he could deny the presence of the black scorpion. On the one hand this explanation is an 
extreme case of Skinner’s whole analysis, since it can neither be proved nor disproved. On the other 
hand, even if it were true it relies implicitly on a knowledge of Professor Whitehead’s own personality, 
and it therefore does not show that his behaviour was completely under the control of the present situation. 

During the time of the Hullian ascendancy many people with an empirical approach to psychology 
looked on Skinner as a stalwart defender of observation as opposed to an excess of theory. This strain in 
his thought is still present in this book since it abounds with entertaining observations of isolated incidents 
from real life. Nobody can fail to retain some of these stories from a reading of the book. The reviewer 
particularly liked the person who did something ‘in the nick of his teeth’ and the recall of a well known 
Song (at a time when the American C.1.0, was trying to organize a Farmers’ Union) as ‘Old Macdonald 
had a farm, C.I., C.1.O°. There is also the criminal who climbed through a window and clung to the sill by 
his fingerprints. The collection of these gems shows the respect and enjoyment of raw behaviour which 
have always been an honourable part of Skinner’s work. But a person who has great prestige, because 
he has contributed so much to observed knowledge, must be resisted when he substitutes speculation 
about the principles of behaviour for actual experiment. DONALD E. BROADBENT 


Research Techniques in Human Engineering. By ALPHONSE Cuapanis. Baltimore: 
The Johns Hopkins Press. 1959. Pp. ix+316. $6.00. 
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and attention is constantly directed to the general implications of the specific examples selected for dis- 
cussion. Indeed, students of psychology and of engineering will find here much illustrative material not 
readily available elsewhere in so compact a form. For example, the chapter on‘ Methods of direct observa- 
tion’ draws together the themes of activity sampling and its problems, process analysis, flow diagrams for 
man-machine systems and a selection of motion-study techniques of the traditional type. Statistical 


on complex human response processes would be difficult to find. F; 
which can be unhesitatingly recommended to all who seek informatio: 
Engineering’, 


rom all points of view this is a book 
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The Psychology of Learning. By James Derse. New York, Toronto, London: McGraw- 
Hill. 1958 (2nd edition). Pp. vii+367. 50s. 6d. 


Theories of Learning. By Eryest R. Hitcarp. London: Methuen. 1958 (2nd edition). 
Pp. vii+563. 45s. 


These books are sufficient! 
old and the new editions. 
Deese’: 


ly well known for a r2view to be concerned mainly with differences between the 


chapters in place of seventeen. A few new topics—for example, imprinting—make their appearance and 
the concepts of information theory are used on occasion, A little more prominence is given to theories of 
learning but the empirical emphasis of the first edition remains. It is perhaps unfortunate in a book that 
sets out to be ‘self-sufficient’ that the discussion of physiological mechanisms has been reduced to a brief 
mention of recurrent circuits and potentiation, and that the survey of learning in different animal forms 
has been eliminated. Again, it is difficult to see what might justify leaving out the discussion of human 
learning as related to age and intelligence while retaining detailed accounts of conflict and experimental 
neuroses. However, the net result of revision has been to improve the book. It is better connected than 
it used to be and it treats selected topics more profoundly. As a result of extensive rewriting, it is even 
easier to read. For a balanced intelligible account of the psychology of learning at an intermediate level 
it can be very strongly recommended. 

Hilgard’s pages are larger than they were in 1948 and there are 130 more of them. The core chapters of 
the first edition remain, now revised, expanded and brought up to date. As theorists, Wheeler, Adams, 
Muenzinger, Lashley and Humphrey are no longer considered, although, of course, references to their 
work are scattered through the text. There is a new chapter on Freud's Psychodynamics, one on ‘The 
Emergence of Mathematical Models, and two on Current Developments. The thirty pages of the chapter 
on Freud deal with suggestions from psycho-analysis that have a bearing on learning. They make inter- 
esting reading and there is certainly as much to be said for including Freud as Lewin, who takes up about 
the same space. But the result is to change the book as a whole, making it seem more of a version of 
‘Contemporary Schools’ and less of a text on learning theories. The effect is heightened by the inclusioP 
of more history than formerly. The chapter on mathematical models is a very valuable addition giving 
a brief, clear introduction that is not too frightening. Inevitably the chapters on current developments ar? 
miscellaneous. They provide opportunities for considering the views of Sheffield, Miller, Mowrer, McClellan: 
and others on tho interpretation of reinforcement, and for introducing Spence’s analysis of discriminatiO? 
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learning, MacCorquodale and Meehl’s formalization of expectancy theory, Rotter’s expectancy-reinforce- 
ment theory and Hebb’s neuro-psychology. The rest of the book has been thoroughly revised. As examples 
of changes, the chapter on Hull deals with the 1952 postulate system and makes a surer start without 
Miller and Dollard’s simplified theory, while the chapter on Guthrie now makes reference to the work of 
Voeks and Estes. As before, the final chapter is pleasantly hobby-horsical. After 450 pages of exposition, 

the reader rightly expects the author to open out a little. 
Assuming there is no need to list the merits of a book that has been a standard text for the last 
ten years, it may be appropriate now to consider its future. At the end of the 1948 edition, Hilgard 
ook of this kind obsolete. Is it half-way to 


suggested that the passage of twenty years might make a b 
obsolescence? Certainly it has dated. By now the era of theory and controversy in the grand manner has 


passed and a good deal of the subject-matter of the book has taken on a semi-historical interest. The 
revised edition includes so many recent references that it will certainly keep the book alive for the next 
decade, but the process of bringing it up to date may not be repeatable without making it too hetero- 
geneous and unwieldy. Many of us may hope that Hilgard will now turn his great knowledge and skill in 
exposition to producing some new version of Conditioning and Learning. R. L. REID 


Biological and Biochemical Bases of Behavior. Ed. by H. F. Harrow and C. N. Woorsey. 
University of Wisconsin Press. 1958. Pp. xx+476. $8.00. 


This book contains the papers presented at a symposium on interdisciplinary research held at the Univer- 
sity of Wisconsin. Itis only within recent years that this custom of publishing, in book form, the material 
of symposia has become popular. What advantages and disadvantages stem from this form of publication? 
The defects are often only too readily seen in the lack of interrelationships between the different topics 
and the differences in the scientific and literary standards of the contributors. It is therefore pleasurable 
to be able to record that the peculiar merits of the symposium method are seen in the present volume. The 
principal merit lies in the stimulus that the book provides. It is a book into which to dip and then dip 
again. It is a source of information but, much more than that, it leaves the reader with an uneasy feeling. 
He is made aware of much interesting and indeed important work of which he should know more. 
There are contributions by Harlow, Magoun, Jasper, Woolsey, Lilly, Neff and Diamond, Rose and 
Woolsey, Pribram, Meyer, Brady, Olds, Beach, Tower, Rosenzweig, Krech and Bennett, Sperry, Riesen, 
and Hebb. It is not possible to discuss all of the contributions of this strong team. i 
Jasper’s article deals with the reticular activating systems. This is an important summary of work in 
this field. The anatomical basis of the recruiting system has now been somewhat clarified. f 
Woolsey’s article deals with the organization of the motor cortex. The topological distortions of the 
body involved in this are fascinating. He finds that the proximal joints of the limbs are represented well 
i i ea. 
a nation made on monkeys in whom the vault of the skull has been replaced by a 
plastic calyarium. Embedded in the shell are ee 610 psa! = roe a possible to stimulate 
ity of the cerebral hemispheres in the consciou: 1 Be cca 
Eo e dnd experiments on the neural basis of auditory “ere eg z ri 
experiments on sound localization in animals, no observer so far seems adequately to have separated the 
i i ity cues respectively. . i 
psa eee rate mechanisms, the medial geniculate body, ——— function 
in behaviour, psychological determinants of sparing and loss following damage > = brain, the palaeo- 
Cortex and behavioural motivation, ic free of palaeocortical and related structures, neural 
a i i ehaviour and so forth. ; ; 
[pe eee a d psychologist attention must be drawn eei to Poy s article on 
Physiological plasticity and brain circuit theory’. After the meticulously nc analyses in some other 
Parts of the book it is refreshing, by way of change, to come upon some thoughtful speculations as to the 


Concepts to be employed when thinking of brain function. E. G. WALSH 


Mental Deficiency: The Changing Outlook. Ed. by Ans M. Crarxe and A. D. B. CLARKE. 
London: Methuen. 1958. Pp. xvi+513. 45s. 


The interest which was stimulated during the early part of the nineteenth century in the problems of 
mental deficiency, its nature, its causes and its cure, was mainly psychological in origin. The first insti- 
‘Utions for defantives were schools and the training of all kinds of mentally retarded chilcren, whether they 
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were blind, deaf or paralysed, was the central activity. Later on, the curiosity of clinicians, paediatricians 
and pathologists was aroused by the strange and anomalous inhabitants of schools for defectives n due 
course, in the hundred years between 1850 and 1950, a set of basic diseases which caused mental deficiency 
was identified, beginning with mongolism, congenital syphilis, amaurotic idiocy and tuberose sclerosis 
and ending with demonstrable biochemical errors as in phenylketonuria. As medical science advances we 
may expect that drugs, diets and surgical procedures will be brought in to alleviate or prevent the adverse 
physical circumstances. The problem of treatment, however, will remain in its educational, social and 
psychiatric aspects and it is only recently being realized how large and important is this field and how 
much opportunity it offers to an enthusiastic psychologist. 
The manual edited by the Clarkes, with the subtitle The Changing Outlook, emphasi 
and vigorous point of view than was prevalent in recent decades. The dogma t! 
property of an individual is no longer widely believed. Genes and the specifi 


innate, but intelligence is not one of these things and it is the product of complicated interactions of 


individuals with their environments, This principle pervades the book and although many hands have 


s a more hopeful 
hat the 1.Q. is a fixed innate 


pose the book are not perfectly interg 
There are many points of overlapping and sometimes lack of balance. 
sketches the whole problem of mental deficiency but overemphasizes the problem of definition of 
psychopathy. In the second chapter, on the incidence of defect, by N. O'Connor, the balance is to some 
extent redressed. The facts are well selected and evaluated. As in the first chapter, the third, by Ann 
Clarke, is too much influenced by immediate problems connected with legislation to be of general scien- 
tific interest. In the fourth chapter, however, A. D. B. Clarke gets into his stride with a critique of in- 
telligence testing and all the evil that goes with it. 

In the next three, succeeding, chapters and in chapters 1x and x, the practice of copying out of other 
text-books is indulged in excessively. The attempt to cover aetiology, and pathology, both generical and 


environmental, by secondhand methods is not convincing. Probably no harm is done in that the psycholo- 
gist who reads these chapters will become aw: 


have known to exist and will get a glimps <i es of mental defect, 
both social and medical. However, wl Ti i i i 
of greater value. Not everyone nee 


rated with respect to subject-matter. 
The introductory chapter by J. Tizard 


sts of mental ability 
but no one would doubt 
nsive survey in chapter x1. And so 
ently feel at home, as does Margaret 


psychology of mental deficiency (which should 


really have been its title) it is a useful and courageous contribution and should stimulate more psycholo- 


gists to work in this fascinating field. i: FERS 


Mental Retardation: Its Care, Treatment and Physiological Base. By H. Mavrnnr. New 
York and London: Pergamon. 1959. Pp. vii+280. 35s. 


This book—or booklet, as its author modestly describes it—consists of a set of twenty-five lectures given 
to the staff of Pineland Hospital in the United States. The preface states that it is not a text-book, but 
a series of essays describing clinical pictures occurring in mentally retarded patients, and emphasizes, 
very properly, that the theoretical discussions are problematic, based on hypotheses and theories which 
may be very tentative. , ; ; 

The author's orientation is strongly neuro-physiological, and he summarizes much American experi- 
mental literature which has not appeared in British text-books. Thus, as a reference source for the research 
worker interested in the pathology of deficiency, and perhaps to a lesser extent the clinican, this volume 
will prove valuable. An extensive bibliography is presented, without, however, any great attempt at 
critical evaluation and with some surprising omissions; there are only two entries under Penrose’s 
name, for example. 

Dr Mautner is a physician, and not unnaturally his interests 


lie with the physical aspects of his subject. 
One gets the impression, however, that his 


philosophy is so one-sided that he ignores the social, cultural 
and psychological aspects not only (legitimately perhaps) as subject-matter for his book, but also in his 
thinking on mental deficiency. In his lecture on prophylaxis and therapy, 


for example,, Dr Mautne” 
rightly mentions medical improvements such as more frequent delivery of the m 


nother in hospital, but fails 


a 


Se 
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to note that, although this reduces the number of birth-injured children, it greatly increases the live 
birth-rate and survival of grossly deformed low-grade defectives. Benda, for example, has shown that 
nineteen children per thousand who as recently as 1920 would have died during their first year of life from 
“congenital debility and malformations’, survived in 1949. Figures such as these high-light a new and 
growing social problem. Moreover, only a passing and uncritical reference is made to the fact that cultural 
and psychological stresses may (a) play a part in determining some types of mental retardation, and 
(b) determine the precise manifestation of the condition in others. 

Although the title of the book is wide and includes reference to care and treatment of mental retardation 
(reinforced by an opening quotation concerning our duty to educate and help the handicapped) there is in 
fact no chapter devoted to education or training, and a somewhat unjustified pessimism about psycho- 
therapy. The vast majority of these lectures concern specific, though sometimes broad, categories or clinical 
conditions; such titles as ‘Genetically determined diseases’, * Mongolism’,‘ Accidents’ (particularly good), 
‘Embryopathy’ and ‘Cerebral palsy’ are typical of the subject-matter of the book. It will thus be noted 
that little is said about half the institutionalized mentally deficient population, the high-grade, who are 
largely physically normal and who owe their condition to a combination of genetic and environmental 
factors in the main. 

In summary, this is a most valuable and clearly written source-book on aspects of the pathology of 
mental deficiency. It will, however, be of rather little interest to the majority of psychologists, for whom 
Penroses’s Biology of Mental Defect remains definitive. A. M. CLARKE and A. D. B. CLARKE 


Longitudinal Studies of Child Personality: Abstracts with Index. By Auan A. Stone and 
Groria Cocurane Ongui. Cambridge, Mass: Harvard University Press. London: 


Oxford University Press. 1959. Pp. xiv+314. 40s. 


This book consists of a brief foreword by Milton J. E. Senn, an almost equally brief introduction and about 
three hundred abstracts of longitudinal studies of children. These are arranged alphabetically by name 
of author and there is a subject index. The foreword tells us that this is the first of a series of publications 
an inter-disciplinary longitudinal research programme. The introdnation 
explains that the book is primarily concerned to report studies of emotional and social development. Parent 
diaries’, it adds, are not included. Almost a thousand books and articles published in or before 1955 are 
reported to have been read in the search for relevant material. The earliest date appears to be 1923. 
Though the abstracts vary greatly in the amount of detail they offer, they tend to be longer and more 
informative than most of their kind. When one comes to assess the book’s general usefulness, however, 


a doubt arises concerning the value of grouping together longitudinal studies in this way: that is, of 
ion the basis for inclusion or exclusion. The foreword makes plain the 


historical reason why this was done. The survey of the literature, from which this book results, was 
i he planning of the main research programme and with a special view to 


5 h iminary to t! 
a a pitfalls as well as duplication of the work of others. But there is little special 
methodological emphasis in the published abstracts. Often, except for a reference to the time span of 
the research, one would hardly know that the study had been longitudinal. The abstracts concentrate on 
‘findings’ and ‘author’s interpretations’, and most people who consult them will no doubt be interested 
this case they will probably want to know what are the findings of all 


i isely these things. But in y to kı 1 
imid = nducted, on the particular topic which interests them. Itis unfortunate 


research, by whatever method co t 
that the uments of this book’s conception should place what one suspects will be a rather awkward 


s as a work of reference. MARGARET DONALDSON 


planned as the outcome of 


making a methodological criter 


limitation on its usefulnes: 


The Measurement of Value. By L. L. THURSTONE. University of Chicago Press. London: 
Cambridge University Press. 1959. Pp. viii+322. 56s. 6d. 
This book contains twenty-seven of Professor Thurstone’s papers on psychological measurement and its 


e behavioural sciences. It has two main parts, dealing with subjective measurement 


cationi tl 3 f 
application in th tively. It has been edited by Thelma Gwinn Thurstone who furnishes 


and attitude measurement respec 
a preface. , 

Di commemorative volume of this kind is usually a hodge-podge of unrelated bits of work, of very un- 
equal value. The present volume is one of the few exceptions to this rule. Thurstone did not write mucki 


but every one of the papers included here reaches a very high standard indeed; there is no dead wood at 
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all. He also preserved throughout his life an abiding interest in the topic which is reflected in this series of 
papers, the measurement of subjective qualities by rational methods. Quite apart from his later monu- 
mental work on factor analysis, his fame rests securely on such contributions as his Law of Comparative 
Judgement, his Phi-Gamma Hypothesis, his Measurement of Value and his Theory of Attitude Measure- 
ment. These, as well as other contributions contained in this book, are absolutely basic and should be 
familiar to all students of psychology; the publication of this book will make them more easily available 
to students in small departments without the necessary library facilities. But quite apart from any 
utilitarian function, the book affords a welcome opportunity of reviewing between two covers the work 
and contributions of one of the leading psychologists of our time who has left an indelible imprint on 
our ways of looking at the problems of measurement and our methods of dealing with them in our research. 


Si vis monumentum, circumspice. 
H. J. BYSENCK 


Social and Moral Attitudes. By S. Bracumacuarr. Calcutta: Orient Longmans Ltd. 
1954. Pp. 113. 5 rupees. 


This short book is a condensed account of a Ph.D. thesis written some twenty years ago under the direction 
of the late J. G. Flugel at London University. It is in essence a study of attitudes, personality and 
upbringing, making use of questionnaires administered to about one hundred university students. 
Questionnaires and results are given in considerable detail and there is much of interest to be found in 
the actual results. Does the book justify the claim made in the foreword by Dr Flugel that it ‘makes 
a valuable contribution to the verification of certain psychoanalytic findings by what may fairly be called 
“experimental” methods’? It is difficult to see how such a claim can be substantiated. Consider this 
quotation from the conclusions at the end of the book. ‘The attitude of an individual to a certain “hero” 
and acceptance of the same as an ideal for the Ego are determined by the Super-Ego or by the Id. Ideal 
persons are selected by the Ego to compensate for the unfulfilled desire of the Id or to satisfy the Super- 
Ego or to rationalize the conduct of the Id.’ There is no real support for these conclusions in the study, and 
indeed it is difficult to see how independent verification of such hypotheses could be furnished on the 
basis of a questionnaire study. Certainly it would be difficult to agree that this is an example of the 
experimental method. 

More interesting than the attempt to link the findings with psychoanalysis is a study of the correlations 
between attitudes. Although not subjected to a factor analysis, the data nevertheless led Brachmachari 
to the conclusion that ‘the coefficients of association in moral and social attitudes ha 
of a “General Progressive-Conservative Factor” in social attitudes and a “General Strict-Lax Factor” 
in moral attitudes’. This agrees well with much later work and anticipates, at least in part, the reviewer's 
own discovery of radicalism/conservatism and tough-mindedness/tender-mindedness as the two main 
orthogonal factors in the attitude fleld. 

The introduction to the book gives a brief review of work in this field, but this has not been brought up 
to date and does not go beyond 1930; it therefore gives a quite misleading impression to the unwary reader. 
All in all, it would be of interest to specialists in this field, and as a historical document; to say, as the 
blurb does, that ‘it would be of interest to the general public and will be found essential for students 
specially interested in psychoanalysis, social sciences and education’ is a distinct overstatement, 


ve proved the existence 


H. J. BYSENCK 


An Outline of Human Relationships. By Eustace CuesseR, with a Preface by CYRIL 
Burt. London: Heinemann. 1959. Pp. 446. 25s. 


This is a very interesting, well-written and well-constructed popular exposition of individual, educational, 
social and abnormal psychology in many of their aspects, but it is predominantly oriented by con- 
sideration of their bearings on daily life and its many problems. If the book is somewhat lengthy, never- 
theless its flowing and generous style of presentation gives the reader ample opportunities to assimilate 
the many points as they pass by while the text unfolds itself. Therefore it will appeal to the general 
reader of some education rather than to the student. Since it is well-informed, accurate, and broad in 
its approach and not biased or narrow, it can be warmly recommended. 

Professor Sir Cyril Burt’s distinguished and scholarly Preface is another addition to his many gifted 
contributions to the subject of psychology, and Dr Chesser is fortunate to have found so splendid an 
advocate. The Preface is well-deserved, however, and this will probably be considered the best of 
Dr Chesser’s many works. 
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The book begins with a review of the biological aspects of human life and development, and passes on 
to the early relationships of mother and child, the development of the ego, the child in the family and 
at school. Adolescence and its problems are dealt with, marriage, divorce, sexuality and family planning. 
Dr Chesser gives some space and understanding to the psychology of the unconscious, and his grasp of 
it helps him through the tangles of divorce, homosexuality, prostitution, sexual anomalies and conflicta: 
In the later parts of his book he discusses many aspects of social psychology and religion. All in all it is 
an admirable guide to human problems from biological and psychological viewpoints R. W. PICKFORD 


The Bristol Social Adjustment Guides. By D. H. Storr and E. G. Sykes. London: Univer- 
sity of London Press. 1958. (Manual—Pp. 46. 25s.; Specimen set of Guides—3s. 9d. ; 


Diagnostic apparatus—9s. 6d.) 


There are three Guides in this series: ‘The Child in School’, ‘The Child in Residential Care’ and ‘The 
Child in the Family’. Each is intended to help in the diagnosis of maladjustment, and the provision of 
three instruments for this purpose is in keeping with Stott’s view that one must start from ‘bits of 
behaviour’ as they occur in the situation in which the child is observed, not from ‘traits of character’, 
the stability and generality of which are dangerously assumed. Instead of asking the user of the Guides 
to indicate on a rating scale the degree, say, of ‘aggressiveness’, Stott offers a list of descriptive statements, 
grouped under various headings, and simply instructs the assessor to underline those which apply. If 
we take as an example ‘The Child in School’, we find, under the general heading ‘Attitudes to other 
children’, such statements as ‘squabbles, makes insulting remarks’ or ‘fights viciously (bites, kicks, 
scratches, uses dangerous objects or weapons)’. These descriptions and others like them take the place 
of any inquiry about ‘aggression’ and in this way Stott tries to get data that are, as he puts it, ‘as “raw” 
as possible’, His purpose in this is to avoid passing the ‘bits of behaviour’ through ‘anyone else’s 
al sieve’ before they reach his own—a purpose which is obviously sensible, 
even if there are limits to the possibility of achieving it. Stott argues that he can come close to this: 
ve if his statements are confined to two classes: straightforward descriptions of actions, such as 
‘brings flowers, gifts frequently’, and reports of signs of pleasure or distress in given situations, Basing 
his claim on the work of Tinbergen and Lorenz, he argues that, among the social mammals, recognition 
of such signs is universal and highly dependable. However, the fact that he found it necessary, when 
he was constructing the Guides, to change an item from ‘eager to greet’ to ‘over-eager to greet’ illustrates 
the difficulty of keeping out judgements of a much less elementary kind. Stott’s success in reducing the 
influence of the particular ‘classificatory sieves’ of those using the Guides can, of course, be judged to 
some extent by the agreement obtained when different people assess the same children. There is not much 
evidence about this so far, but in one study carried out by the National Foundation there was definite 
iversity in only 5% of the comparisons made. 
po aa of pee in constructing the Guides, Stott had the help of a group of house-parents in 
children’s homes, with whom he had lengthy discussions about the behaviour of individual children. 
Later, teachers assisted by completing provisional versions of the Guides in respect of children they knew 
well, suggesting modifications of the wording and adding their own freely written descriptions of the 
children so that any important omissions might be detected. The critical question, of course, is introduced 
by this word ‘important’: how does one decide what is worth reporting and what is not? Stott was 
naturally influenced in this from the beginning by his own previous work with delinquents, but he shows 
himself well aware of the need to be ready to revise his notions in the course of this more general study 
of all varieties of maladjustment. Internal criteria play a large part, finally, in determining which items 
shall be retained and how they shall be grouped, but Stott insists that whatever is done must make sense 
in terms of the theory that is guiding the work. If some suggested change fails to do so, then either the 
change is not made or the theory must be amended to accommodate it: there must be no resort to blind 


manipulation. 
It is perhaps unfort 


classificatory or inferenti 


objecti 


unate that the general theory of maladjustment which underlies the Guides is 
not expounded fully in the Manual. For a detailed statement of it, Stott refers his readers to his book 
Unsettled Children and their Families, which must be regarded as a companion volume. Briefly, the critical 
concept is that of the “executive-reaction . Stott bases his analysis of maladjustment on the notion that 
we possess a repertoire of instinctive reactions (sometimes he isa little more cautious and speaks of them 
as being ‘possibly’ or ‘presumably’ instinctive), the function of which is to make an “unsatisfactory” 
situation better. Maladjustment arises when, through being brought into play too frequently, these 
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reactions become ‘over-ready’ and occur inappropriately. The notion of over-readiness has therefore 

a very important role. Unfortunately, it gives rise to certain difficulties, both on the level of pure theory 
and when one considers the application of the theory to the construction of the Guides, which is, of course, 
our present main concern. And here the change from ‘eager’ to ‘over-eager’, which was mentioned 
earlier, has further illustrative value. If over-readiness is crucial to the definition of maladjustment, then 
should not the assessor be asked—throughout the Guides and not just in an occasional item—to judge 
the appropriateness of the behaviour? It is an essential part of Stott’s argument that the executive- 
reactions are in themselves normal and quite well adjusted behaviour. Only inappropriateness makes 
them maladjusted. So then, if a child responds by trying, say, to escape from a situation, it would appear 
that we must know, before we can assess his adjustment, whether the situation is really sufficiently 
distressing to justify the attempt at escape. And this would seem to call for evaluation, on the part of 
the assessor, of a kind which is hard to reconcile with Stott’s attempt to restrict all description to the 
two classes where he feels people’s ability to judge will be in no doubt. 

Stott would probably answer this objection by referring to a warning which he gives in the Manual to 
the effect that the validity of the Guides depends on their being used in ‘a situation in which stable 
children are happy and thriving’. But such a situation might be acutely distressing for some children, 
Would attempts to render it less unsatisfactory—the executive-reactions—then be malad justed? Does the 
maladjustment consist in being distressed in situations which others do not find distressing or in re- 
sponding in ways appropriate to acute distress when this is not in fact experienced? If the former, then 
over-readiness can be judged in relation to the norm—that is, by reference to a situation in which most 
children thrive—and Stott’s two classes of statement may well suffice for its identification. In this case, 
however, one would have to make it very clear that when one spoke of response to ‘unsatisfactory’ 
situations one was making a value judgement—accepting the average as a standard—and not describing 
the situation from the point of view of any given individual. But then if one talks, as Stott does, of 
instinctive reactions to unsatisfactory situations, must not these be unsatisfactory—or otherwise—from 
the point of view of the responding organism? 

It would be inappropriate to pursue these perplexities further here. They seem to indicate that there 
is room for some development in Stott’s theories and, by his own insistence, one would expect this to 
imply modification of his practice. However, the fact that further development seems desirable does 
not mean that what has been achieved is insignificant. The Guides have evidently been constructed with 
much care and skill, they are based on wide and thoughtful experience and, so far as the reviewer can 


judge in advance of the attempt to use them, they should be valuable instruments of diagnosis. 


MARGARET DONALDSON 


The O-Structure: An Introduction to Psychophysical Cosmology. By C. C. L. Gregory and 
Anita Konsey. Church Crookham: Institute for the Study of Mental Images. 1959. 
Pp. vit 141. 21s. 


The ultimate aim of the writers of this book is to construct a hypothetical world-model which will 
spread across the holes and gaps between existing branches of knowledge and provide a single self- 
consistent scheme into which all the phenomena studied by the different sciences—psychological as well 
as physical—can be satisfactorily fitted. The book consists of three distinct parts. In the first they review 
the five main sectors into which modern specialization has subdivided human knowledge—those of 
astronomy and abstract physics, of technology and applied physics, of biology and natural history, of 
chance and probability, and of intuitive perception as in art, ethics, and mysticism. In the second they 
describe in technical detail the structure of the model they propose. The third part consists of copious 
notes and references bringing together a surprising array of facts and generalizations in order to illustrate 
or support the arguments expounded in the text. : ; 

In setting forth their main proposals the authors begin by outlining the type of scientific methodology 
they intend to use. In its main essentials it seems to conform with the conclusions reached by psychological 
writers in the recent debates on this problem (see, for example, the various papers on ‘Scientific Method in 
Psychology’ in the British Journal of Statistical Psychology, vol. x1, parts i and ii). A genuine science, they 
maintain, is to be distinguished from a pseudo-science, not in virtue of its beliefs—the assumptions which 
it makes or the conclusions which it upholds—but solely in virtue of the methods it adopts. The traditional 
conception of induction as the essential technique of an empirical science, together with the postulates 
which commonly go with that technique (notably the postulate of mechanical causation) they firmly 
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reject. Instead they advocate a mode of inference, based not on the relation of subject-and-predicate, 
but on that of similarity (i.e. instead of ‘A is B’ they suggest ‘A is similar to B in respect of X to the 
degree of FY’); and in place of a world consisting of disparate substances, such as material bodies and 
individual minds, they propose to substitute a relatively homogeneous universe described primarily in 
terms of ‘information’. But, as they rightly contend, the most the scientist can hope to discover is not 
(as is so often assumed) the ‘true nature of reality’, but a more or less simplified model of reality: ‘The 
world can only be known scientifically to the extent that its characteristics are simulated by an artificial 


world-model.’ 
After reviewing in turn the available world-models already put forward by various cosmologists, they 


finally select as their starting-point the ‘uranoid’ described by Eddington in his posthumous volume on 
Fundamental Theory (1946). This is a highly technical concept, deduced from epistemological rather than 
from physical principles, requiring a space-time of five dimensions, and elaborated with the aid of a novel 
mathematical technique suggested by Dirac’s work on quantum physics. Instead of elementary particles 
moved by force, however, they choose for their basic concept (as Russell did in propounding his version 
of a ‘neutral monism’) the notion of an ‘event’. The minimal event is described in terms suggested by 
Planck’s quantum of ‘action’ (energy multiplied by duration). As the minimal duration of the atomic 
micro-event they take the time required for light to cross a single electron, namely 10-* sec. (this they 
prefer to write 2-77 sec., since in accordance with the principles of information theory, they adopt a 
binary notation), the same unit, they believe, is indicated by the results arrived at by Flugel and Philpott 
in their investigations of mental work-curves. As the upper limit they take the time required for light 
to traverse the Einstein universe, i.e. about 1-4x 10° years. Expressed as an exponential scale the whole 
time-range thus covers 132 octaves. For human consciousness the smallest element of duration is what 
James called the ‘specious present’, i.e. the minimal span of attention (about ṣẹ sec.). The ordinary range 
of human perception and activity therefore falls almost exactly midway between the two extremes. 
The whole universe is thus envisaged as a unique and all-embracing world-event, within which sub- 
events are arranged in hierarchical system. The hierarchy is organized by triads: each consists of three 
relata, designated A, B, and O (with affixes to indicate the level), and two relations AO and BO (hence 
the somewhat enigmatic title given to the ‘Q-structure’ they propose). Thus, while mechanical events 
(the ideal events of particle dynamics) are thought of as obeying the ‘law of least action and radiational 
events as obeying the ‘law of least time’, so mental events are said to obey the law of association by 
similarity in hierarchical network’, i.e. what might perhaps be called a ‘law of least difference 7 
The two concluding chapters are concerned with what the authors call the ‘ostensible person’, the 
‘potential person’, and the ‘morbid person’. Here, it is maintained, ‘a formal, mathematical structure 
of personality can alone provide an adequate basis for both general and abnormal psychology; and a 
detailed attempt is made to apply their hypothetical scheme to elucidate the problems of perception, 
instinct, and drive in general psychology, and the phenomena of conflict, dissociation, 
multiple personality, and the typical features of neurotic and psychotic disorders in abnormal psychology. 
It will be seen that the book surveys a wide range of technical problems demanding the knowledge and 
skill of experienced specialists. For this the writers are excellently equipped. The senior author, formerly 
Director of the University of London Observatory, is a mathematician and astrophysicist; and the second 
lds of comparative and abnormal psychology. 


rehes have lain in the fie 
truggled through Eddington’s Fundamental Theory are aware, the 


abstruse and erudite nature of the conceptions involved tax to the utmost an author's powers of lucid 
exposition; and, as the present writers admit, their own volume ‘might have been greatly improved had 
its publication not been so hurried’. As a result, the reader is often doubtful whether he has rightly 

lraw or fully grasped their method of reasoning. Their work, 


interpreted the inferences they wish him to d : 
however, is expressly described as an ‘introduction’ only; and they are themselves hoping to attempt a 
, is ex J 


more complete and systematic development of their ‘cosmological model’ based on the axiomatic method 
they have laid down as the ideal. Meanwhile, their arguments well deserve the attention of the student 
of psychology, since they at least make clear that the old mechanistic view of the universe, which so 
many psychologists still suppose must form the foundation of any reputable branch of science together 
with the methodological postulates on which it is based, is not only hopelessly out of date, but wholly 
incompatible with the facts. CYRIL BURT 
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The Paradoxical Universe. By Grorce Metuuisu. Bristol: Rankin Bros., Ltd. 1959. 
Pp. 160. 21s. 


Dr Melhuish believes that the puzzles and paradoxes presented by modern physics and modern psychology 
amount to ‘a crisis in the nature of thought itself’. His solution is to substitute a ‘ logic of contradiction’ 
for a logic based on the three traditional ‘laws of thought’. A somewhat similar line of escape has been 
discussed by Professor Quine in the United States, by Margaret Masterman in this country, and by 
Stéphane Lupasco in France; and indeed the problem has been familiar from the days of the [leatic 
thinkers. Dr Melhuish’s preference is for a methodology based on what Lupasco has called le principe 
@antagonisme. After outlining his own development of the principle, he applies it to elucidate first 
the ‘antinomies of the physical world’ (those of time, space, and motion, and the indeterminacy-postulate 
of Heisenberg), secondly the peculiarities of ‘mental contents’ (sense-data, images, dreams, and ‘the 
contents of the unconscious mind’), and finally the problems of ‘good and evil’, ‘art and non-art’, 
mortality and immortality. 

Unfortunately his exposition does not possess the clarity or the logical cogency that characterize 
Lupasco’s own discussion. Lupasco’s proposal* is to discard, not only the traditional logic of substance 
and attribute, but also the logic of classes and relations substituted for it by the ‘modern school’ (i.e. 
that of Russell and his followers), since both are appropriate only to a ‘static universe of being’: instead 
he propounds a ‘logic of process’ as more appropriate to a ‘dynamic universe of becoming’. His basic 
principle is best stated in his own words: ‘un dynamisme quelconque, s'il existe, afin qu’il existe, doit 
impliquer un dynamisme antagoniste’. And he elaborates the consequences of his postulate, not only in 
verbal terms, but in a symbolic notation based on that of Russell himself, 

Dr Melhuish aims at a more popular style; and contents himself with dogmatic statements and 
illustrative instances in place of Lupasco’s explicit definitions and formal deductions. Most of his sentences 
have to be read, re-read, and finally translated into more precise terms, before his real meaning dawns on 
the reader. The obscurity is by no means due solely to the obscurity of the subject, since, when Dr 
Melhuish summarizes Hoyle’s ‘steady-state’ cosmology or Russell’s theory of descriptions, his fondness 
for paradox renders quite unintelligible what Hoyle and Russell had made perfectly clear, 
way in which his proofs have been corrected introduces still further difficulties, 
cheaply produced; but the errors of punctuation (e.g. in the quotation from Quine) and the frequent 
misspelling (e.g. San Francis for Sam Francis) at times completely distort the meaning. 

Nevertheless, the psychologist who struggles through Dr Melhuish’s accounts will find his arguments 
interesting and provocative, though most readers, I fancy, will agree that he fails to make out his case. 
First, many of the ‘ paradoxes’ are by no means so novel as he supposes; Kant dealt with the antinomies 
of time and space; Hegel developed a dialectic of thesis and antithesis, in which contradictions were 
subsumed in a higher synthesis; and plausible solutions of the paradoxes of motion, infinity and conti- 
nuity have been put forward which Dr Melhuish ignores. Secondly, his doctrine that ‘the universe is 

itself intrinsically paradoxical’ seems contradicted by the fact that, in practice, and provided the data 
available are adequate, predictions based on the logic of classes and of relations usually find at least an 
approximate fulfilment; on the other hand, it would seem quite impossible to base any verifiable predic- 
tions on the axioms which Dr Melhuish would have us accept. 


The careless 
The book is excellently and 


CYRIL BURT 


The Psychology of Thinking. By Rosert Toomson. Harmondsworth: Penguin. 1959. 
Pp. 215. 3s. 6d. 


One would like to have written a lot more in reviewing this book; it is a very useful addition to the 
Penguin Psychology series. The author sets out ‘to report the present state of knowledge in.. the 
psychology of thinking and to give some typical samples of the data on which this particular field depends 
(p. 12). The author deals particularly with reasoning or reflective thinking. Within the limits set by a book 
of this size the author achieves his aim with some success. The reader is left in no doubt as to the difficulty 
of the subject-matter and the limited achievements of psychologists working in this field; he is not allowed 
to lose sight of the fact that thinking is a ‘ polymorphous’ concept (Ryle), and that thinking affects and 
is affected by all sorts of psychological and physiological processes. 

There has been of necessity some selection of material, and no doubt some readers will wonder why 
this or that particular aspect of thinking was not discussed in more detail. Chapters 2-5 deal very com 


* Le Principe d’Antagonisme et le Logique de V Energie (Paris, 1951). 
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petently with problem-solving in animals and human beings, and with conceptual processes in adults 
and children. The information is clearly presented and simplified without undue distortion. Chapters 
6 and 7, dealing with learning operations, transfer and interference, make a less favourable impression— 
not because they are not well done but because the connexion between the material contained in them and 
the problem of thinking is less direct. The chapter on Motivation and Thought is similar in this respect. 
The author himself admits, p. 208, that ‘psychologists have confined their attention to the simplest forms 
of learning. . .and are not in a position to interpret the more complex learning which is characteristic of 
thought processes’. This reviewer wonders whether, for example, chapters on Intelligence and Thinking, 
the Pathology of Thinking, or Personality Factors in Thinking would not have been more relevant than 
chapters 6 and 7. However, it is to the author's credit that these additional topics are at least mentioned, 
if not treated at length. Perhaps the connexion between learning and thinking would have been better 
presented by an account of the work of Welford and his colleagues, who studied reasoning and problem- 
solving processes as high-grade mental skills. 

Chapter 11 on Language and Thought is good if rather narrow. The last paragraph is all too brief as an 
indication of the extent and complexity of this field. But perhaps one is just annoyed at not finding one’s 
favourite authors mentioned ! 

Two surprising omissions are (i) the lack of any reference to Spearman’s account of cognition, and 
(ii) the lack of any reference to recent American work on creativity, e.g. by Barron, Guilford et al. and 
Anne Roe. 

In general the book is sensible, up-to-date and well worth reading. This reviewer found only one 
printing error—a semi-humorous one on p. 146. D. B. BROMLEY 


Motivation Research. By Harry Henry. London: Crosby Lockwood and Son. 1958. 
Pp. 240. 30s. 


With this engaging volume it is evident that motivation research has ‘arrived’ in Britain. This book is 
the first, in this country, to set out its practice, techniques and uses for the busy account executive, the 
market researcher, the sales director and the student of social and consumer psychology, and it has the 
added virtues of clarity, neatness and, at times, pungency. We are left in no doubt whatever that the 
wilder days of ‘M.R.’ with their indulgence in gross over-interpretation bolstered by Freudian shock- 
jargon, are largely behind us and that motivation research is growing up into something much more 
accurate and responsible. : 15 

This book is not directed to the expert who uses motivation-research techniques, nor is it a general 
text-book on consumer behaviour. Its purpose is to inform and to clarify in principle what motivation 
research can do and tries to do, and it is aimed at those who commission research, or receive its results. 
It is at its best when trying to explain, with a series of very apt illustrations, how the motivation researcher 
thinks, and how he tries to design a study that can come to grips with a problem. Motivation research 
is shown to be very much more than the application of personality tests to market research, and the type 
of problems with which it can be helpful run all the way from production policy and packaging, to market- 
ing and advertising; to each of these broad fields a chapter is devoted, illustrating with great care the 
kinds of question which motivation research asks, and seeks to answer, ; 

When the term ‘motivation research’ first came into use many social psychologists found that, as 
with ‘speaking prose’, they had been doing it for years without knowing it. Yet it would be foolish to 
dismiss M.R. as merely a set of techniques which have been in use by psychologists for many years, but 
which are now being applied to consumer behaviour. Fundamentally, motivation research implies a way 
of thinking, a novel attitude to people’s economic behaviour. It Starts with the willingness to probe, to 
find answers to ‘Why’-questions without asking directly for ‘reasons’, and it develops, with the aid of 
such concepts as the ‘brand image’, into a systematic approach to psychological gratifications which 
underlie or accompany economic acts. What seems to start out as a series of truisms about human nature 
becomes in the end, through careful documentation and many well-chosen examples, an almost elegant 
exercise in rational study of the irrational. If this must give pause to the economist, it should also 
stimulate the psychologist who, for too long, has regarded such everyday acts as shopping, cooking, 


washing, smoking, drinking and eating as beneath his gaze A. N. OPPENHEIM 
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The Nature of Stress Disorder. London: Hutchinson Medical Publications. 1959. Pp. xiv 
+298. 25s. 


This reviewer was privileged to attend a conference on the Nature of Stress Disorder held under the 
auspices of the Society for Psychosomatic Research in London in May 1958. The present volume is an 
accurate transcript of the proceedings of this conference which, in the words of Dr Charles Newman’s 
preface, comprised ‘a less eccentric crowd than at most medical meetings’. During the meeting some 
valuable ‘off the cuff’ comments were made in the discussions following the papers and the preservation 
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General conclusions from a heterogeneous mass of papers are propounded i i 
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Š A. BALFOUR SCLARE 
Die Ausserlichkeit des Lebensstils (ein Beitrag zur Patho 
C. FRANKENSTEIN. Amsterdam: J. M. Meulenhoff. 


given. 


logie der Ichentwicklung), By 
1959. Pp. xii+295. No price 


It is difficult to review this book, which emanates from the P; 
children at the Hebrew University, Jerusalem, because it a ely notional and does not 
refer at any point to experimental facts, or even the kind of observation someti: 

during their work. Broadly speaking, he seems to follow Jung, and to coun’ 
regarding extraverts as superior by denouncing them as being less highly 
While heartily applauding this sentiment, one might wish for some evidenc 
(The author would probably deny that this was a fair representation of his p 


points, but it Would be quite 
impossible to summarize the very philosophical, abstract and involved theses o; 


narrow confines of a brief review.) ae 

As is frequently the case in books of this type, much of what the author has to say is sensible, interesting 
and suggestive; many of his ideas are worth following up, particularly the stress he lays on the relation- 
ship between personality and variety of cultural factors. However, he seems to regard his hypotheses ag 
facts rather than suggestive evaluations which might form the basis of empirical studies. In the absence 
of such empirical studies, the book must be Judged to fall outside the field of science altogether. 


H. J. EYSENCK 


